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1 . 0   INTRODUCTION 

1 . 0   Purpose 

This  Ts  the  report  of  Mr.  R.  Hillier,  a  Provincial 
Officer,  made  pursuant  to  Section  126  of  the 
Environmental  Protection  Act. 

Elmira  Municipal  Well  E-9  was  discovered  to  be 
contaminated  on  or  about  November  9,  1989,  with 
N-NiCrosodimethylamine  (NDMA)  based  on  samples  obtained 
on  September  19,  1989.   Further  sampling  has 
subsequently  revealed  at  least  six  area  private  domestic 
wells  contaminated  with  chis  contaminant,  as  well  as 
Elmira  municipal  well  E-7 .   This  occurrence  has  been 
investigated  by  Technical  Support  staff.   The  purpose  of 
this  report  is  to  summarize  Che  results  of  the 
investigation  (findings)  and  to  make  recommendations  and 
conclusions  regarding  Che  source  of  Che  concaminaeion 
and  whac  remedial  accions  are  necessary. 

A  review  of  available  air  emission  informacion  and 
surface  wacer  daca  was  also  performed.   These  aspeccs 
are  included  in  che  reporc  along  wich  appropriate 
conclusions  and  recommendacions 

1 . 2  Plant  Locacion 

Uni royal  Chemical  Led.  owns  a  35  heccare  parcel  on  che 
ease  side  of  Elmira.   The  Canagagigue  Creek  flows  souch 
through  Che  propercy,  spliccmg  ic  into  cwo  porcions . 
The  company  offices,  plane  and  former  operating  lagoons 
are  located  wesc  of  Che  creek  on  11  hectares. 

The  24  heccares  on  che  east  side  of  che  creek  were  once 
used  for  on-sice  waste  disposal  and  currencly  concain 
buried  pics  which  resulted  from  a  1969  cleanup  and  waste 
consolidation  effort. 

1 . 3  Background 

Uniroyal  Chemical  Ltd.  in  Elmira  has  produced  a  wide 
range  of  organic  chemicals  for  che  agriculcural,  rubber 
and  plascics  induscries  since  1941.   ic  was  known  as  che 
Naugacuck  Chemical  Company  in  che  forcies  and  fifties. 
Prior  co  1964,  che  company's  liquid  induscrial  wasCes 
were  disposed  of  by  lagoomng,  or  burial  in  unlined  pics 
and  by  evencual  discharge  Co  Canagagigue  Creek. 

In  1964,  che  Oncario  Wacer  Resources  Commission, 
Uniroyal  Led.  and  Che  Town  of  Elmira,  joincly  funded  che 
conseruccion  of  a  sewage  creaemenc  plane  Co  receive 
municipal  and  induscrial  wasces.   By  1969,  all  unlined 
pics  were  Caken  oue  of  service. 
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Two  pics  on  the  east  side  of  the  property  were  plastic 
lined  and  filled  with  wastes  from  the  other  unlined 
on-si_te  pits. 

Ponds  on  the  west  side  of  the  property  were  lined  with 
compacted  clay  and  remained  in  use  for  wastewater 
treatment  up  until  1986  when  they  were  taken  out  of 
service  as  part  of  Uniroyal 's  decommissioning  program. 

By  September,  1989,  all  of  the  ponds  had  been  cleaned 
out  and  only  RPW8  remains  unfilled. 

On,  or  about  January  25,  1990  Mr.  w.  Ruck,  General 
Manager  for  Uniroyal  Chemical  Ltd.  in  Slmira,  gave  to 
Mr.  S.  Salbach,  a  chart  (Appendix  H)  which  sets  out  the 
chain  of  ownership  of  Uniroyal  Chemical  Ltd. ,  Elmira. 
This  chart  indicates  that  the  company  is  owned  and 
controlled  by  Uniroyal  Chemical  Company  Investors 
Holding,  Inc.  through  their  ownership  of  the  following 
companies;  Uniroyal  Chemical  Holding  Company,  Uniroyal 
Chemical  Acquisition  Corporation,  Uniroyal  Chemical  Co. 
Inc.  of  Pamesville,  Ohio  and  Uniroyal  Chemical  Ltd.  of 
Canada. 


-  3  - 

2.0   SUMMARY 

I  have  concluded  that  the  contamination  with  NDMA  of 
Eimira  Municipal  Wells  E-7  and  E-9  and  at  least  six 
private  domestic  wells  originated  from  the  property  of 
Uniroyal  Chemical  Ltd. ,  and  that  the  contaminations  are 
the  result  of  previous  disposal  and  operating  practices 
of  that  corporation  and  have  caused  an  adverse  effect 
contrary  to  Section  13  of  the  Environmental  Protection 
Act.   It  is  further  concluded  that  wastewater  discharges 
from  Uniroyal  Chemical  Ltd.   to  the  Eimira  Sewage 
Treatment  Plant  (STP)  have  resulted  in  discharges  from 
the  Eimira  STP  that  cause,  or  are  likely  to  cause  an 
adverse  effect,  contrary  to  Section  13  of  the 
Environmental  Protection  Act. 

It  is  further  concluded  that  in  addition  to  NDMA  a 
number  of  other  organic  contaminants  are  migrating 
off-property  at  slower  rates  and  that  remedial  measures 
both  in  the  form  of  containment  well  pumping  and 
treatment,  and  removal  of  source  areas  is  needed  in 
order  to  clean  up  the  municipal  aquifer  and  stop  the 
migration  of  contamination,  into  the  natural  environment" 
and,  from  the  property. 

It  is  further  concluded  that  emissions  to  the  natural 
environment,  air,  from  Uniroyal  Chemicals  Ltd.  cause  or 
are  likely  to  cause  an  adverse  effect  contrary  to 
Section  13  of  the  Environmental  Protection  Act. 
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3.0   METHOD 

Following  the  discovery  of  NDMA,  and  at  the  request  of 
the  District  Officer,  Cambridge  District  Office,  staff 
of  the  Technical  Support  Section  started  the  search  for 
the  contaminant  source.   The  investigation  included: 

i)     review  of  available  data  and  documents  relating 

to  groundwater  in  the  Elmira  area, 
ii)    sampling  and  analysis  of  existing  groundwater 

monitoring  points, 
iii)    obtaining  water  quality  data  from  others  working 

in  the  area,  and 
iv)     air  emission  information  and  data  on  the  Uniroyal 

Chemical  Ltd.  effluents  to  the  Elmira  Sewage 

Treatment  Plant  and  the  resulting  discharge  to 

the  Canagagigue  Creek  and  Grand  River,  was  also 

reviewed. 

This  report  summarizes  the  significant  evidence 
collected  and  makes  appropriate  conclusions  and 
recommendations  in  the  context  of  applicable 
environmental  legislation. 


I 
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4.0   SETTING 

A  detailed  description  of  the  setting  and  geology  of  the 
Elmifa  area  is  beyond  the  scope  of  this  report.   For 
details  of  this  nature,  references  1,  4,  and  9  are 
recommended. 

Figure  1  illustrates  the  general  locations  of  the 
Uniroyal  plant  site  with  respect  to  the  Town  of  Elmira, 
roads ,  and  Canagagigue  Creek  which  flows  southward 
bisecting  the  Uniroyal  property. 

Figure  2  illustrates  the  location  of  the  groundwater 
monitoring  locations  in  the  area,  as  they  existed  prior 
to  November,  1989.   Figure  3  illustrates  the  area  in  and 
around  Uniroyal  in  greater  detail. 

The  hydrogeology  of  the  area  is  considered  complex. 
However,  most  investigators  have  subdivided  the  geologic 
materials  into  five  hydrogeologic  units: 

i)  the  water  table  aquifer, 

ii)  the  upper  silt  till, 

iii)  the  middle  aquifer  (municipal  aquifer), 

iv)  the  middle  till, 

v)  the  lower  sand  and  gravel/bedrock  aquifer 

Throughout  this  report,  the  terms  "middle  aquifer"  and 
"municipal  aquifer"  are  used  interchangeably. 
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5.0  OBSERVATIONS  AND  CONCLUSIONS 

This  _portion  of  the  report  reviews  significant 
information  collected  in  the  investigation  and  makes 
conclusions  in  the  context  of  applicable  environmental 
legislation. 

This  report  is  based  on  data  collected  up  to 
February  14,  1990,  primarily  by  Ministry  of  the 
Environment  forces  and  various  consultant  studies. 
Studies  by  CHaM  Hill  Ltd.   for  the  Region  of  Waterloo, 
and  Mornson-Beatty  Ltd.  on  behalf  of  Uniroyal  Chemical 
Ltd. ,  are  continuing. 

5 . 1  Groundwater  Flow  &  Off-Site  Contamination 

Morrison-Beatty  report  (Reference  5)  titled  "Program  to 
Assess  Southwesterly  Groundwater  Movement"  dated  June, 
1988,  presents  the  results  of  a  synchronized  middle 
aquifer  water  level  monitoring  operation  performed  on 
July  29,  1987.   The  report  states  in  Section  2.1.2  1987 
Water  Level  Survey,  that; 

"the  contours  show  a  general  southwesterly  flow 
direction  across  the  entire  Uniroyal  site  towards  the 
south  well  field.   There  is  also  a  deflection  of  flow 
towards  the  west  central  boundary  of  Uniroyal.   Water 
levels  measured  at  other  times  during  the  the  July 
survey  showed  the  same  pattern" . 

5 . 2  Monitoring  Wells  MOE-1 

On  March  24,  1987,  Terraqua  Investigations  Limited, 
under  contract  to  the  Ministry  of  the  Environment, 
installed  groundwater  monitors  MOE-1 (A),  1(B),  1(C),  and 
1(D),  located  approximately  150  metres  due  west  of  the 
Uniroyal  property  (Figures  2  and  3).   Monitor  MOE-1 (B) 
in  particular,  is  finished  into  the  municipal  aquifer  to 
a  depth  of  approximately  21  metres  below  ground  surface. 
This  monitor,  along  with  others  at  this  location,  was 
sampled  on  March  3,  1988,  and  again  on  April  27,  1988. 
The  results  are  provided  in  Appendix  A. 

In  both  samples,  a  variety  of  organic  contaminants  were 
detected,  including  aniline  and  nitrobenzene  in  high 
concentrations,  plus  halogenated  benzenes, 
chlorophenolics ,  and  phenoxyherbicides .   These 
contaminants  are  characteristic  of  those  previously 
found  on  and  beneath  the  Uniroyal  property. 

5 . 3  Sulco  Property 

In  August,  1988,  Sulco  Chemicals  Limited,  which  is 
located  southwest  of  the  Uniroyal  property,  installed  a 
water  supply  well  (PW-1)  and  a  monitoring  well  (OW-1) 
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into  Che  municipal  aquifer  with  the  intent  of  obtaining 
inexpensive  process  water  for  their  operations.   The 
location  of  these  borings  is  illustrated  in  Appendix  B, 
Figure  2.   The  well  was  pump  tested  in  September,  1988, 
and  during  the  test,  three  water  samples  were  collected 
and  subsequently  analyzed  for  general  water  quality 
parameters,  volatile  organics  and  pesticides.   Acid  and 
base  neutral  extractable  analyses  were  not  performed. 
The  analytical  results  are  included  in  Appendix  B.   The 
contaminants  detected  included  aromatics,  halogenated 
aliphatics,  and  traces  of  organochlorine  pesticides,  all 
of  which  have  been  previously  detected  on  and  beneath 
the  Uniroyai  property  which  is  located  upgradient  from 
Sulco  with  respect  to  normal  gradients  in  the  municipal 
aquifer. 

In  their  report  (page  25,  paragraph  2),  Terraqua 
Investigations  state; 

"The  organics  constituents  present  in  the  first  water 
sample  collected  from  PW-i  indicates  organic 
contaminant  plume  from  Uniroyai  is  already  under  the 
Sulco  site" . 

The  location  identifiers  PW-l  and  OW-l  are  used  for  2 
locations  on  the  Uniroyai  property.   These  are  not  the 
same  monitors  as  those  referred  to  above  on  the  Sulco 
property. 

Monitoring  Well  CRA-3 

Monitor  CRA-3  is  located  due  south  of  the  Uniroyai 
property  and  is  finished  into  the  municipal  aquifer. 
The  monitor  was  originally  constructed  in  January,  1983, 
by  Conestoga  Rovers  Associates  Limited  under  contract  to 
the  Ministry  of  the  Environment  to  study  the  former 
First  Street  landfill.   The  landfill  is  located  just 
south  of  the  monitor.   The  monitor  however,  is 
upgradient  from  the  landfill  based  on  the  flow  in  the 
municipal  aquifer  being  toward  the  southwest  and 
ultimately  to  Elmira's  south  well  field  (wells  E-7  and 
E-9)  . 

The  monitor  was  sampled  twice  in  1988,  and  analyzed  for 
volatile  and  extractable  organics.   Several 
characteristic  Uniroyai  chemicals  were  detected, 
including  benzothiazolone,  diethyl  ether,  chlorobenzene 
and  benzene.   N-Nitrosodimethylamine  was  detected  at  an 
approximate  concentration  of  34  ug/1  in  the  June  6,  1988 
sample . 

It  is  concluded,  based  on  the  observations  outlined 
above  for  monitor  M0E-1B,  the  Sulco  Limited  production 
well  PW-l,  and  monitor  CRA-3,  (Sections  5.1,  5.2,  5.3, 
5.4)  that  contaminants  have  migrated  and  continue  to 
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migrate  from  the  Uniroyal  property  in  the  municipal 
aquifer . 

5.5   Extent  of  Off-Property  Contamination 
Other  than  PJDMA 

The  purpose  of  this  section  is  to  present  information 
which  confirms  the  presence  of  Uniroyal  Chemical  Ltd. 
contaminants  other  than  NDMA  beyond  the  Uniroyal 
Chemical  Ltd.  property,  and  extending  at  least  as  far  as 
monitoring  well  57-33  (Fig. 2),  located  about  700  metres 
west-southwest  of  the  Uniroyal  property. 

Monitoring  well  18d  is  located  on  the  western  boundary 
of  the  Uniroyal  Chemical  Ltd.  property  (Figure  3)  and 
finished  to  a  depth  of  approximately  15  metres  into  the 
middle  aquifer.   Beginning  in  June,  19  84,  the  monitor 
was  equipped  with  an  automatic  water  level  recording 
device,  which  precluded  sampling  of  the  well.   At  the 
request  of  the  Ministry  of  the  Environment  in  early 
1988,  the  recorder  was  removed  and  the  well  was 
subsequently  sampled  in  late  1988,  or  early  1989. 
Analytical  results  for  this  sample  are  presented  in 
Appendix  I,  along  with  the  covering  letter  from 
Mr.  Henri  Huneault,  Senior  Chemist,  Zenon  Environmental 
Incorporated  to  Ross  Duncan  of  Morrison-Beatty  Limited, 
dated  March  2,  1989 . 

The  testing  (18d)  included  an  EPA  624  and  EPA  625 
priority  pollutants  Analysis  which  includes  30  and  52 
contaminants  respectively,  and  a  GC/MS  characterization 
scan.   In  the  EPA  624  analysis,   of  18d  water.   Ten 
volatile  organic  contaminants  were  detected,  including 
benzene,  toluene,  xylene  and  ethylbenzene  (BTEX's).   The 
two  highest  concentrations  were  that  of  chlorobenzene  at 
3,200  pg/1,  and  benzene  at  500  ug/1.   In  the  EPA  625 
list,  nitrobenzene,  (6.2  ug/1)  2-chlorophenol 
(420  ug/1),  2, 4-dichlorophenol,  (5.4  ug/1),  and 
4-chloro-3-methylphenol  (20  ug/1)  were  detected  as 
indicated.   Fifteen  compounds  were  detected  and 
identified  in  the  GC/MS  scan. 

Monitor  18d  was  then  added  to  the  groundwater  monitoring 
program  and  therefore  sampled  again  in  April,  1989, 
along  with  the  other  monitors  in  the  program.   Samples 
were  analyzed  for  5  aromatics  (BTEX)  and  6  herbicides. 
Results  for  all  wells  monitored  are  included  in  Appendix 
I,  along  with  a  covering  letter  from  H.  Huneault  (Zenon) 
to  R.  Duncan  (Morrison-Beatty  Limited)  dated  May  17, 
1989. 

It  should  be  noted  that  within  this  data  set  3TEX  were 
detected  at  high  concentrations  at  18d;  (BTEX  total 
1,570  ug/1)  and  106d;  (BTEX  total  3,320  ug/1),  which  is 


I 


I 
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also  near  the  western  property  boundary  of  Uniroyal 
Chemical  Ltd. ,  but  south  of  monitor  18d. 

In  September,  1989,  4  new  monitors  were  installed  by 
Morrison-Beatty  Limited  on  behalf  of  Uniroyal.   The 
locations  of  these  monitors;  56-16,  56-25,  56-33,  and 
57-3  3  are  shown  on  Figures  2  and  3  of  this  report. 
These  monitors  plus  selected  others  were  sampled  by 
Morrison-Beatty  on  or  about  the  period  November  9  to  14, 
1989,  and  analyzed  for  NDMA  and  EPA  624  and  625 
listings.   The  results  are  included  in  Appendix  I.   Only 
monitors  56-33  and  57-33  are  finished  into  the  middle 
aquifer. 

The  following  discussion  is  limited  to  monitor  57-33,  as 
it  is  the  monitor  farthest  from  the  Uniroyal  Chemical 
Ltd.   property.   (Table  1  lists  the  contaminates 
detected  at  57-33  and  their  concentrations) . 

Sample  results  from  this  monitor  indicate  that  the 
middle  aquifer  is  contaminated  at  this  location. 
Sixteen  organic  contaminants  were  detected.   At  least 
two  of  these.  Bis  (2-ethylhexylphthalate  )  and 
Di-n-octyiphthalate  may  result  from  the  plastic  well 
material  used.   The  concentration  of  chlorobenzene  and 
benzene  were  1,2000  and  110  ug/1  respectively.   These 
are  believed  to  reflect  actual  groundwater  conditions. 

The  analytical  results  from  monitor  57-33  were  compared 
to  monitors  near  the  Uniroyal  Chemical  Ltd.  property 
boundary;  particularly  monitors  13d  and  106d,  sampled 
within  the  last  18  months  (see  Table  1) .   The  following 
seven  contaminants  were  found  in  the  middle  aquifer  at 
all  three  locations  i.e.  18d  and  106d  at  the  Uniroyal 
Chemical  Ltd.   western  boundary  and  at  monitor  57-33; 
benzene,  toluene,  chlorobenzene,  ethylbenzene , 
2-chlorophenol,  2, 4-dichlorophenol,  and 
N-Nitrosodiphenylamine .   It  is  concluded  from  this 
information  that  the  middle  aquifer  from  the  Uniroyal 
Chemical  Ltd.  site  to  at  least  monitoring  well  57-33  is 
contaminated  and  these  contaminants  have  migrated  from 
the  Uniroyal  site  in  the  middle  aquifer.   Discussion  of 
the  NOMA  contamination,  apparent  beyond  monitor  57-33 
extending  to  municipal  wells  E7  and  E9 ,  is  included  in 
Sections  5.8  and  5.9  of  this  report. 

Various  water  quality  analysis  contained  in  Appendix  A, 
B  and  I  of  this  report  have  been  reviewed  by  Dr.  B. 
Birmingham  of  our  Hazardous  Contaminants  Branch, 
Standards  Development  Section.   He  confirms  that  several 
water  quality  standards  are  exceeded  by  the  local 
groundwater  and  that  the  water  can  be  considered 
contaminated. 
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5.6   Buried  Pits 


I 
I 


Buried  pits  locally  known  as  RPE-4  and  RPE-5,  (Figure  3) 
are  located  near  Uniroyal's  eastern  property  boundary. 
In  1969  or  1970,  these  pits  were  lined  with  plastic  and 
filled  with  waste  exhumed  from  other  on-site  disposal 
locations.   At  the  time  of  the  1984  Control  Order,  it 
was  not  known  to  what  extent  the  pits  leaked  and  as  a 
result,  they  were  specifically  targeted  for  further 
study  in  the  1984  Order.   Morrison-Beatty  Limited 
installed  monitors  and  studied  the  pits  on  behalf  of 
Uniroyal  and  prepared  a  report  dated  April  28,  1989, 
titled  "Report  on  Groundwater  Impact  Assessment,  Lined 
waste  Pits  RPE-4  and  RPE-5"  (Reference  7) .   in 
Section  4,  Conclusions,  the  report  states: 

"1)     The  pits  leak  at  a  rate  approximately  equal  to 
the  infiltration  into  the  pits. 

ii)  Leaching  of  soluble  contaminants  from  the  pits  to 
the  groundwater  will  continue  indefinitely  at  the 
present  rate. 

iii)    Contaminant  loading  from  the  pit  effects 
groundwater  quality  in  the  middle  aquifer 
downgradient  of  the  pits.   A  portion  of  the 
observed  impact  may  be  due  to  the  pre- 1969 
contaminant  loading  from  the  unlined  pits." 

Close  examination  of  Figure  3  of  the  report  (see 
Appendix  C)  labelled  "Groundwater  Flow  -  Lined  Pit  Area" 
reveals  that  shallow  groundwater  flow  from  the  pits  is 
toward  the  east  in  addition  to  south  and  west.   The 
easterly  component  of  flow,  given  the  fact  that  the  pits 
leak,  likely  causes,  or  will  cause  contamination  beyond 
the  Uniroyal  property  limits  in  the  shallow  aquifer. 

It  is  therefore  concluded  that  removal  of  the  buried 
pits  is  needed  in  order  to  permanently  eliminate  the 
contaminant  releases  from  this  area  of  the  site. 

5 . 7   Dense  Non-Aqueous  Phase  Liquid  (D-NAPL) 

Drilling  performed  during  August,  1989  at  the  location 
of  former  operating  pond  RPW-5,  (Figure  3)  located  in 
the  central  portion  of  the  the  Uniroyal  property  and  on 
the  west  side  of  Canagagigue  Creek,  revealed  the 
presence  of  dense,  non-aqueous  phase  liquid  (D-NAPL)  at 
a  depth  of  approximately  5  metres  below  surface.   This 
corresponds  to  the  base  of  the  upper  (water  table) 
aquifer.   Morrison-Beatty  Limited  on  behalf  of  Uniroyal 
Ltd. ,  undertook  a  preliminary  sub-surface  investigation 
in  September,  1989  to  determine  if  D-NAPL  was  present 
beneath  the  other  former  treatment  ponds.   D-NAPL  was 
noted  (at  one  location)  beneath  former  treatment  pond 
RPW-6  adjacent  RPW-5.   Morrison-Beatty  prepared  a  report 
on  this  work  titled  "Report  on  a  Preliminary  D-NAPL 
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Investigation  Former  Operating  Pond  Area,  Uniroyai 
Chemical  Limited",  dated  October,  1989  (Reference  8). 
In  Section  3.3  Analytical  Results,  the  report  states 
that  the  material  was  composed  of  the  following 
contaminants : 

•  Toluene*  (a  lighter  than  water  solvent) 

•  Aniline* 

•  Benzothiadiazole* 

•  Methylbenzothiazole 

•  Formanilide 

•  Acetanilide 

(•  =  found  at  MOE-1 (B) ) 

The  report  also  proposed  further  investigation  to 
determine  the  spatial  distribution  of  the  material. 
This  information  is  included  in  Appendix  of  this 
report . 

It  is  concluded  that  this  material  has  been  discharged 
to  the  natural  environment  through  seepage  from  the 
former  process  ponds,  and  that  it  represents  a  potential 
and  likely  contaminant  source  for  further  degradation  of 
the  shallow  aquifer.   It  is  further  concluded  that  this 
material  is  responsible  tc  a  degree  for  the  continued 
contamination  of  Che  middle  municipal  aquifer.   The  till 
layer  separating  the  water  table  aquifer  from  the  middle 
aquifer  (municipal  aquifer)  is  only  2  to  3  metres  thick 
at  this  location. 

5 . 3   Contamination  of  Municipal  Aquifer  with  NDMA 

N-Nitrosodimethylamine  can  be  very  mcoile  in  the 
groundwater  environment.   It  is  extremely  soluble  in 
water. 

Under  Regulation  654/86,  passed  under  the  Occupational 
Health  and  Safety  Act  R.S.O.  1980,  Chapter  321  as 
amended,  NDMA  is  classified  as  a  known  toxic  agent  for 
which  exposure  values  have  not  been  established  and  for 
which  any  exposure  should  be  avoided.   (Appendix  J) . 
R.  S.  Tobin,  Ph.D.,  Acting  Chief,  Monitoring  and 
Criteria  Division,  of  Health  and  Welfare  Canada's  Health 
Protection  Branch  indicated  in  his  letter  of  November 
19,  1989,  (Appendix  J)  to  Ms  Ann  Vajdic,  Drinking  Water 
Section,  Ontario  Ministry  of  the  Environment  that, 
"based  on  the  potent  carcinogenicity  of  NDMA  in 
experimental  animals,  and  its  probable  carcinogenicity 
in  humans,  it  is  recommended  that  exposure  to  this 
compound  be  minimized",  and  further  that  "it  is 
desirable  that  concentrations  of  NDMA  in  drinking  water 
be  below  the  level  of  detection  of  the  most  reliable 
analytical  method  available" .   A  subsequent  letter  from 
Dr.  Tobin  (January  12,  1990)  suggests  an  interim 
guidance  value  of  0.012ug/l  for  NDMA  in  drinking  water. 
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The  interim  guideline  set  by  the  Ontario  Ministry  of  the 
Environment  is  0.014  ug/1  as  noted  in  the  letter  from  Ms 
A.  Vajdic  to  Timothy  C.  Flannery  dated  February  13, 
1990,  also  included  in  Appendix  J. 

Elmira  municipal  wells  E-7  and  E-9,  located  about 
1.65  km  south-southwest  from  the  Uniroyal  property  were 
discovered  to  be  contaminated  with  NDMA  at  approximately 
4  ug/1  on  November  9,  1989,  based  on  samples  obtained  on 
September  19. 

Following  the  discovery,  a  program  of  monitoring  well 
and  domestic  well  sampling  was  initiated  by  Ministry 
staff,  in  order  to  identify  any  other  contaminated  wells 
and  identify  the  source.   By  December  8,  1989,  a  total 
of  16  monitoring  wells  (some  nested)  and  approximately 
27  domestic  wells  had  been  sampled  and  analyzed  for 
NDMA.   The  results  of  this  phase  of  the  investigation 
are  reported  in  a  technical  memorandum  from  R.  Hillier 
to  D.  Ireland,  dated  December  8,  1989,  and  referenced 
"Elmira  Well  Contamination,  Status  Report  and  Overview", 
(Appendix  D) .   The  survey  revealed  that  five  domestic 
wells  (in  addition  to  the  two  municipal  wells}  with  NDMA" 
concentrations,  ranging  from  0.2  to  >  40  ug/1,  and  four 
monitoring  wells  with  NDMA  detected.   Each  of  these 
monitors  was  downgradient  from  the  Uniroyal  property  and 
in  the  municipal  aquifer  (or  in  a  unit  stratigraphically 
closely  related  to  it) .   The  detections  are  illustrated 
en  the  figure  accompanying  the  technical  memorandum. 

The  initial  survey  included  samples  obtained  by 
Mcrrison-Beatty  Limited  for  monitoring  wells  18-d,  104d, 
and  106d  which  are  located  on  Uniroyal  Ltd.   property. 
These  were  analyzed  by  Zenon  Laboratories.   NDMA  was  not 
detected  in  these  samples. 

The  technical  memorandum  concluded  that  Uniroyal  was  the 
likely  source  area  for  the  NDMA.   In  light  of  the  lack 
of  detections  on  the  property,  it  recommended  further 
investigation  and  sampling,  specifically  at  Uniroyal. 

Repeat  sampling  of  the  on-site  (Uniroyal)  wells  plus 
other  monitors  followed.   These  locations  included: 

i)    55-5  finished  in  the  shallow  water  table  aquifer 

beneath  former  treatment/process  pond  RPW-5,  plus 

19d,  18d,  106d 
ii)   OW-1  and  PW-l  located  on  the  Sulco  property 
iii)  Monitors  56-25,  56-43,  and  57-33  which  are  located 

between  the  Uniroyal  property  and  municipal  wells 

E-7  and  E-9. 

The  results  of  this  additional  survey,  combined  with  the 
previous  sampling  (earlier  than  December  8,  1989)  are 
illustrated  in  Figures  4  and  5.   NDMA  was  detected  in  an 
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additional  domestic  well,  bringing  the  confirmed  total 
to  six. 

A  complete  table  of  NDMA  groundwater  results  is  also 
included  in  Appendix  E. 

NDMA  concentration  reported  for  on-site  Uniroyal  wells 
19d  (>  300  ug/1) ,  18d  (1500  ug/1)  and  55-5  (300  ug/1) 
were  the  highest  detected  in  the  groundwater  to  date. 
Monitor  55-5  taps  the  water  table  aquifer  at  former  pond 
RPW-5.   At  this  location,  the  till  aquitard  (layer  of 
lower  permeability)  is  only  2  to  3  metres  chicle. 

Wells  18d  and  19d  with  1500  and  >  300  ug/1  NDMA 
respectively  are  both  finished  in  the  municipal  aquifer 
along  the  western  Uniroyal  property  boundary.   Virtually 
all  the  monitoring  wells  and  domestic  wells  between 
these  points  (18d  and  19d)  and  municipal  wells  E-7  and 
E-9  exhibited  the  presence  of  NDMA.   To  date,  monitor 
57-33  has  yielded  a  concentration  of  only  3.4  ug/1. 
However,  this  value  will  likely  rise  with  further  well 
development.   It  has  only  been  sampled  twice. 

In  addition  to  the  hydrogeological  evidence  outlined 
above,  four  other  factors  have  been  considered  as 
follows : 

1)  On  December  18,  1989,  analytical  results  for 
the  Uniroyal  Water  Treatment  Plant  effluent 
running  to  the  Elmira  STP  were  completed  from 
samples  taken  on  November  30,  1989.   The 
concentration  of  NDMA  in  the  effluent  was 
2000  ug/1.  thus  confirming  that  Uniroyal  was 
a  generator  of  this  contaminant. 

2)  Review  of  surface  water  quality  data 
confirmed  that  in  1988,  NDMA  was  detected  in 
the  effluent  from  the  Elmira  STP  on  three  out 
of  nine  occasions  sampled  during  that  year. 
This  confirmed  that  che  1989  results  were  not 
extraordinary  (see  Section  5.11). 

3)  File  searches  indicated  that  in  1977,  the 
Uniroyal  effluent  sampled  from  the 
process/treatment  ponds  (Reference  2) 
contained  NDMA  at  concentrations  up  to 

130  mg/1.   This  apparently  was  caused  by  the 
TUEX  process  which  was  operated  by  Uniroyal 
at  that  time.   The  waste  water  from  this 
process  reportedly  had  a  concentration  of  340 
mg/1 . 

4)  The  chemical  dimethylamine  (DMA)  is  a 
building  block  for  the  generation  of  NDMA 
under  selected  conditions  (Otto  Merez,  Ph.D., 
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Senior  Environmental  Scientist) .   DMA  has 
been  used  by  Uniroyai  since  1944  (H.  Soehner, 
former  Uniroyai  employee  and  member  of 
Citi2ens  Environmental  Advisory  Committee, 
personal  communication) .   Wastewaters  and 
tars  from  Elmira  processes  using  DMA  were 
discharged  to  the  various  process  ponds 
located  on  the  western  half  of  the  Uniroyai 
property.   These  ponds  were  unlined  up  until 
1969. 

Morrison-Beatty  in  their  comprehensive  report 
of  1985,  (Reference  4)  in  Section  5.4  Impact 
of  Operating  lagoons  indicate  that  even  the 
lined  ponds  likely  leaked  at  a  rate  of 
approximately  3400  1/d. 

Based  on  all  the  information  presented  above,  it  is 
concluded  that  the  contamination  of  municipal  wells  E-7 
and  E-9,  at  least  six  domestic  well  supplies,  and  an 
industrial  well  (Sulco  well)  with  NDMA  was  caused  by 
discharges  into  the  natural  environment  originally 
taking  place  on  the  Uniroyai  property  in  Elmira. 

5 . 9   Effect  of  Cessation  of  Pumping  at  E-7  and  E-9 

Testing  dene  by  Morrison-Beatty  Limited  has  confirmed 
that  the  north  well  field  does  have  the  ability  to  lower 
water  levels  in  the  municipal  aquifer  as  far  south  as 
OW-16,  located  at  the  extreme  south  end  of  the  Uniroyai 
property,   when  both  fields  were  pumping,  the  flew 
remained  to  the  southwest,  in  spite  of  the  water  level 
changes  caused  by  the  north  field.   This  was  outlined  in 
Section  5.1. 

On  or  about  November  10,  1989,  pumping  from  both  E-7  and 
E-9  was  ceased,  leaving  the  north  wells  as  the  only 
ma] or  water  takings  from  the  municipal  aquifer  in  the 
community.   The  pumping  rate  from  the  north  field  is 
likely  higher  then  was  normally  needed  before.   Under 
these  conditions,  the  flow  direction  from  the  Uniroyai 
site  will  be  toward  the  north  well  field  (wells  E-2, 
E-5,  E-6  and  E-8) . 

It  is  concluded  that  in  the  short  term,  pumping  either 
of  E-7  or  E-9  should  be  restarted  with  suitable 
treatment  to  destroy  NDMA  so  as  to  re-establish  the 
pre-contamination  flow  regime,  and  thereby  protect  the 
north  well  field  from  contamination. 

It  is  likely  that  a  more  optimal  location  than  E7  and  E9 
exists  for  cleaning  the  contaminant  plume  and 
maintaining  protection  of  the  north  field.   It  is 
concluded  therefore,  that  acceleration  of  the  cleaning 
process  could  be  achieved  in  the  longer  term  by 
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relocating  the  containment  well  pumping  some  distance 
north  of  the  E-7/E-9  location. 

'5.10  Air  Emissions 

Tables  1  and  2  (Appendix  G)  list  complaints  lodged 
against  the  Uniroyal  facility  by  residents.   Progress 
reports  for  air  emissions  submitted  to  the  Ministry  of 
the  Environment  by  Uniroyal  have  identified  specific 
areas  reviewed  as  follows: 

A.  Bldg.  14  SOj  stack 
Bj  Bldg.  44  stack 

B.  SO,  Emissions,  Bldg.  44 

C.  NOx  Fumes,  Bldg.  37 

D.  Carbon  Absorption  Towers,  Bldg.  2 

E.  Scrubber  System,  Pilot  Plant 
Fx  NOx  Emissions,  Bldg.  14 

F.  Amine  Emissions,  Bldg.  14 

G.  Potential  Emissions,  Wetox 

H.    Potential  Emissions  Dissolved  Air  Flotation  Unit 

within  the  text  of  the  progress  reports  for  air 
emissions,  #5  (December  1,  1986  to  January  1,  1988)  and 
$6,  (January  1,  1988  to  December  31,  1988}  and  the 
monthly  complaint  reports  submitted  to  the  Ministry  of 
the  Environment  by  Uniroyal  for  June,  July,  August, 
September  and  October,  1989  Appendix  6,  (Table  3) 
certain  sources  were  considered  attributable  or 
potentially  attributable  to  odour  complaints.   The 
company  responded  on  occasion  in  the  following  fashion: 

1.  Bldg.  $14  incinerator  shutdown 

2.  Wetox  Unit  put  on  standby/shutdown 

3.  Bldg.  $44  put  on  standby/ shutdown 

4.  Pilot  plant  process  shutdown 

Several  complaints  were  attributed  to  the  operating 
lagoons  which  have  been  eliminated. 

As  a  result  of  the  continued  odour  complaints  and  the 
Company's  acknowledgment  of  attributable  or  potentially 
attributable  sources,  it  is  considered  that  on  occasion, 
emissions  to  the  natural  environment,  air,  contravene 
Section  13  of  the  Environmental  Protection  Act.   An 
odour  audit  of  all  sources  is  warranted  with  specific 
emphasis  given  to  the  above  four  sources. 

5.11  Surface  Water  Discharges 

Since  November,  1989,  sampling  within  the  Elmira  STP 
and  downstream,  has  repeatedly  detected  the  presence  of 
NOMA.   The  Uniroyal  effluent  entering  the  STP  contained 
2000  ug/1  November  30,  1989.   There  are  no  other  inputs 
to  the  sewer  line  that  connects  Uniroyal  to  the  STP. 
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Subsequent  sampling  revealed  lower  concentrations 
O300.  >100.  200,  150,  180,  190  and  250  ug/1)  through 
January  15,  1990  (see  Appendix  E) .   The  concentration 
of  NDMA  in  the  town  input  to  the  Elmira  STP  was 
non-detect  over  the  same  period.   On  January  19,  1990, 
the  concentration  of  NDMA  in  the  Town  effluent (s)  were 
0.034  and  0.055  ug/1.   On  January  22,  1990,  NDMA 
concentrations  in  the  Town  sewage  were  0.072  and  0.067 
ug/1  and  on  February  1,  1990,  the  concentrations  were 
0.046  and  0.16  ug/1.   These  values  are  considered  minor 
inputs  to  the  Elmira  STP  compared  to  that  of  Uniroyal's 
effluent. 

NDMA  concentrations  in  the  STP  effluent  were  50  ug/1 
November  3  0  and  at  lower  levels  thereafter  (0.87,  l.l, 
NO  (2.0)  0.21,  0.24,  0.26,  0.4,  0.8  and  0.59  ug/1 
through  the  same  period.   NDMA  was  detected  in  the 
Canagagigue  Creek  at  the  first  bridge  downstream  from 
Elmira  in  two  samples  collected  December  20,  1989  at 
concentrations  of  0.21  and  0.34  ug/1.   Further 
downstream  in  the  Grand  River,  NDMA  was  measured  in  raw 
water  at  the  Water  Treatment  Plants  (WTPs)  in 
Brant ford,  Ohsweken  and  Cayuga,  generally  near  the 
detection  limit  (0.010  ug/1),  but  as  high  as  0.015, 
0.037,  and  0.078  ug/1  respectively. 

The  discharge  of  Uniroyal  Ltd.  effluent  to  the  Elmira 
STP  ceased  over  the  period  January  18  to  21,  1990. 
Flows  from  Uniroyal  began  at  lower  rates  again  on 
January  26,  1990.   During  this  period  (January  21-26, 
1990) ,  the  concentration  of  NDMA  in  the  STP  effluent 
declined  markedly.   Samples  taken  January  22,  24  and 
26,  1990,  indicated  0.060,  0.012  and  0.180  ug/1  NDMA 
respectively.   It  is  concluded  from  this  information 
that  the  Uniroyal  Ltd.   discharge  to  the  Elmira  STP  is 
a  major  factor  controlling  the  NDMA  concentration  in 
the  Elmira  STP  effluent. 

Shirt  Factory  Creek  flows  easterly  through  the  urban 
area  of  Elmira,  and  the  Uniroyal  Ltd.   property 
ultimately  discharging  to  Canagagigue  Creek  just  north 
of  the  former  process  lagoons. 

Landfill  Creek  (local  name)  drains  the  area  around  the 
former  First  Street  Landfill  and  discharges  to 
Canagagigue  Creek,  300  metres  south  of  the  Elmira  STP. 

Quarterly  sampling  of  Canagagigue  Creek,  Shirt  Factory 
Creek  and  Landfill  Creek,  plus  the  Elmira  STP,  discharge 
during  the  period  January,  1986  to  August,  1989,  has 
revealed  the  occurrence  of  a  number  of  organic 
contaminants.   Routine  scans  (excluding  GC/MS)  and 
detection  limits,  have  produced  a  total  of  72 
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quantifiable  detections  of  one  or  more  parameters  from  a 
group  of  28  organic  compounds,  in  the  STP  effluent. 
Data  _are  presented  in  Appendix  F.   The  list  includes  the 
dates  and  concentrations  involved,  as  well  as  reference 
to  Provincial  Water  Quality  Objectives  and  Guidelines 
(PWQO/Gs}  concentrations,  where  available.   Twenty- five 
per  cent  of  those  detections  {a  total  of  18  occurrences) 
were  exceedences  of  the  PWQO/Gs  and  13  occurrences 
involved  the  organochlorine  pesticide  Lindane.   Of  the 
combined  total,  39  detections  of  Lindane  in  the  STP 
effluent  and  the  creeks,  30  were  PWQO  exceedences. 
Other  compounds  present  included  organochlorine  and 
phenoxy  acid  pesticides,  halogenated  hydrocarbons  and 
chlorophenols. 

GC/MS  scans,  used  during  the  1986  to  1989  program 
mentioned  above,  have  revealed  the  periodic  occurrence 
of  4-nitroso  morpholine  (7  times  at  a  range  of  0.8  to 
120  ug/1)  and  N-nitroso  diethylamine  (once  at  3  ug/1)  in 
the  STP  effluent,  and  N-nitroso  diphenylamine  (once  at 
37  ug/1)  in  Shirt  Factory  Creek.   All  three  are 
considered  positive  animal  carcinogens  by  the 
International  Association  for  the  Registration  of 
Carcinogens  (AIRC) .   The  USEPA  recommends  treating  them 
as  human  carcinogens  {Ambient  Water  Quality  Criteria, 
USEPA  Office  of  Water  Regulations  and  Standards,  Update 
1.0,  September  2,  1986). 

It  is  therefore  concluded  that  Umroyal  Chemical  Ltd. 
via  their  discharges  to  the  Elmira  STP  and  Shirt  Factory 
Creek,  have  caused  an  adverse  effect  pursuant  to  Section 
13  of  the  Environmental  Protection  Act  and  that  a 
thorough  audit  of  their  processes  and  waste  treatment 
practices  is  needed. 
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6.0   FINDINGS 

1)  .Seepage  from  the  lined  buried  pits  identified  as 
RPE-4  and  RPE-5  (Figure  3)  has  contaminated 
groundwater  on-property  in  both  the  shallow  water 
table  aquifer  and  the  intermediate  (municipal 
aquifer)  beneath  the  site,  constituting  impairment 
of  the  quality  of  the  natural  environment  for  any 
use  that  can  be  made  of  it,  contrary  to  Section 
13(1)  of  the  Environmental  Protection  Act. 

2)  The  seepage  from  the  lined  pits  RPE-4,  and  RPE-5 
(Figure  3)  has  migrated  easterly  in  the  shallow 
aquifer  and  contaminated  groundwater  beyond  the 
Uniroyal  property  limits  at  this  location, 
constituting  impairment  of  the  quality  of  the 
natural  environment  for  any  use  that  can  be  made  of 
it,  contrary  Section  13(1)  of  the  Environmental 
Protection  Act. 

3)  Seepage  of  numerous  organic  contaminants,  including 
NDMA  from  the  former  operating  process  lagoons 
RPW-5,  6,  7,  and  8  (Figure  3)  into  the  natural 
environment,  the  shallow  aquifer  has  occurred. 
This  includes  the  Dense  Non-Aqueous  Phase  Liquid 
(DNAPL)  found  at  the  base  of  the  shallow  aquifer 
beneath  RPW-5  and  RPW-6.   These  contaminants  have 
caused  and  are  likely  to  continue  to  cause 
impairment  of  the  quality  of  the  natural 
environment  for  any  use  that  can  be  made  of  it, 
contrary  to  Section  13(1)  of  the  Environmental 
Protection  Act. 

4)  Contaminated  groundwater  has  migrated  from  the 
water  table  aquifer  on  the  Uniroyal  property  down 
to  the  municipal  aquifer  and  within  this  aquifer 
has  migrated  to  the  west  and  southwest,  away  from 
the  Uniroyal  owned  lands,  thus  causing  impairment 
of  the  natural  environment  for  any  use  that  can  be 
made  of  it,  contrary  to  Section  13(1)  of  the 
Environmental  Protection  Act. 

5)  The  contaminated  groundwater  has  rendered 
unsuitable  for  human  consumption,  two  municipal 
wells,  at  least  six  domestic  wells  and  one 
industrial  well,  thus  rendering  the  wells  unfit  for 
use  by  man  and  potentially  causing  an  adverse 
effect  on  the  health  of  any  person,  contrary  to 
Section  13(1)  of  the  Environmental  Protection  Act. 

6)  Wastewater  discharges  from  the  Uniroyal  Chemical 
Ltd.   property  to  the  Elmira  Sewage  Treatment  Plant 
have  resulted  in  discharges  from  the  Elmira  Sewage 
Treatment  Plant  to  the  natural  environment,  surface 
water  the  Canagagigue  Creek  and  Grand  River, 
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impairing  the  quality  of  these  surface  waters  for 
any  use  that  can  be  made  of  it  and  that  may  cause 
or  is  likely  to  cause  an  adverse  effect  on  the 
"health  of  any  person,  contrary  to  Section  13(1)  of 
the  Environmental  Protection  Act. 

Emissions  to  the  natural  environment,  air,  from 
Uniroyal  Chemical  Ltd, ,  have  caused  or  are  likely 
to  cause  impairment  of  the  quality  of  the  natural 
environment,  air,  for  any  use  that  can  be  made  of 
it,  and  have  caused  or  are  likely  to  cause  loss  of 
enjoyment  of  the  normal  use  of  property,  contrary 
to  Section  13(1)  of  the  Environmental  Protection 
Act. 
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6.0  RECOMMENDATIONS 

It  is  recommended  that  Uniroyal  Chemical  Ltd.  be  ordered  to  do  the 
following  and  that  the  Terms  and  Conditions  of  the  proposed  Order 
read  as  follows : 

Progress  Reports 

1)  a)  By  the  15th  day  of  the  second  month  after  receipt  of  this 
Order,  and  by  the  15th  day  of  each  month  thereafter, 
unless  otherwise  specifically  provided  in  this  Order, 
submit  to  the  Regional  Director,  West  Central  Region,  a 
written  report  which  summarizes  progress  made  towards 
achieving  all  conditions  contained  in  this  order  during 
the  preceding  month.  The  initial  and  subsequent  monthly 
written  reports  must  contain  but  not  be  limited  to  any 
and  all  analytical  data  pertaining  to  bench  scale 
testing,  pilot  scale  testing,  aquifer  testing,  and 
contain  records  of  all  significant  contacts  made  with 
potential  contractors  and  consultants,  regarding 
obtaining  equipment  and  services  and  necessary 
approvals. The  written  reports  should  specify  the- 
methodology  followed  in  any  analysis  or  sampling,  the 
individual (s )  responsible  for  such  work,  the  time  of  the 
work  and  its  location.  Protocols  and  methodology  for 
sampling  and  analysis  should  be  described  in  the  initial 
submission  and  any  changes  in  the  protocols  or 
methodology  should  be  identified  in  subsequent  reports 
as  the  changes  occur. 

In  the  event  that  a  report  including  da  a  is  required 
within  90  days  of  sampling,  the  analytical  data  may  be 
included  in  that  report,  and  need  not  be  reported  in  the 
routine  monthly  report.  In  any  case,  specific  data  will 
be  provided  to  the  Ministry  of  the  Environment  on  request 
of  the  Director,  West  Central  Region. 

Containment  Wells  for  Contaminated  Groundwater 

2  a)  Upon  receipt  of  this  Order,  immediately  investigate 
treatment  alternatives  for  recovered  contaminated 
groundwater  obtained  by  the  pumping  of  containment  wells 
referred  to  in  Paragraph  2(b). 

b)  Within  45  days  of  the  issuance  of  this  Order,  submit  to 
the  Director,  Approvals  Branch  and  the  Regional  Director, 
West  Central  Region,  an  application  for  a  Certificate  of 
Approval  for  a  Sewage  Works,  pursuant  to  Section  24(1) 
of  Ontario  Water  Resources  Act,  or  a  report  detailing 
proposed  sewage  works  for  the  Director's  approval  if 
there  is  no  proposed  discharge  to  the  natural 
environment.  The  proposed  sewage  works  will  collect  and 
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treat  contaminated  groundwater  from  beneath  the  Uniroyal 
Chemical  Limited  property,  Elmira  as  in  Figure  1  of  the 
report  of  Provincial  Officer  R.  Hillier,  at  sufficient 
volume  to  eliminate  further  migration  of  contaminated 
groundwater  from  the  property.  The  sewage  works  will 
operate  by  means  of  one  or  more  pumping  containment 
wells,  established  on  the  Uniroyal  Chemical  property. 
The  sewage  works  will  include  treatment  of  the  collected 
contaminated  groundwater  prior  to  discharge  to  the 
natural  environment  to  meet  discharge  criteria  as 
specified  in  the  Certificate  of  Approval. 

c)  Within  150  days  of  obtaining  either  the  Certificate  of 
Approval  or  the  Regional  Director's  approval  referred  to 
in  paragraph  "2b"  of  this  part,  the  sewage  works  referred 
to  in  the  aforementioned  paragraph  shall  be  put  into 
operation  pursuant  to  the  conditions  of  the  Certificate 
of  Approval  issued  by  the  Director  of  the  Approvals 
Branch. 

d)  Within  90  days  of  the  commencement  of  the  operation  of 
the  approved  sewage  works,  submit  a  report  detailing  the- 
performance  of  the  sewage  works. 

Lonqterm  Collection  and  Treatment  System 

3)  a)  Within  120  days  of  the  issuance  of  the  Order,  submit  a 
written  report  for  the  approval  of  the  Director,  West 
Central  Region,  detailing  and  recommending  a  long-term 
alternative  collection  and  treatment  system  which  would 
optimize  the  aquifer  cleaning  process  for  removal  and 
treatment  of  NDMA  and  any  other  contaminants*  present, 
in  the  aquifers  including,  without  restricting  the 
generality  of  the  foregoing,  the  compounds  listed  in 
Appendices  "A",  "B",  and  "I"  of  Provincial  Officer 
Hillier 's  Report  attached  to  this  Order.  The  collection 
and  treatment  system  should  also  prevent  the  further 
contamination  of  potable  ground  water  supplies.  The 
report  shall  include,  but  not  be  limited  to 
recommendations  for  an  implementation  date  for  the 
system,  well(s)  locations  on  and  off  Uniroyal  property, 
treatment  equipment  and  methods,  and  predictions  of 
system  performance  regarding  cleaning  the  aquifers. 

*  Contaminants  as  it  is  used  in  this  Order,  include 
solids,  liquids  or  gases  or  any  combination  thereof  that 
may  have  an  adverse  effect  on  the  environment,  humans  or 
animals.  Adverse  effect  includes  potential  or  actual, 
material  discomfort,  property  damage,  interference  with 
enjoyment  of  property,  impairment  of  health  or  public 
safety. 
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b)  The  report  in  paragraph  3  {a)  shall  be  prepared  by  a 
qualified  consultant  acceptable  to  the  Director,  West 
Central  Region  and  approved  by  him  prior  to  carrying  out 
the  work.  The  consultant  selected  must  have  experience 
in  the  preparation  of  reports  recommending  options  for 
the  collection  and  treatment  of  contaminants  in 
groundwater,  the  implementation  of  such  options  and  the 
familiarity  with  the  options  for  collection  and  treatment 
of  groundwater  contamination. 

c)  Upon  approval  of  the  report  submitted  pursuant  to 
Paragraph  3(a)  by  the  Director,  West  Central  Region, 
obtain  the  necessary  approvals  required  and  implement  the 
alternative  recommended  by  the  report,  forthwith. 

Environmental  Audit 

4)  a)  Within  45  days  of  the  issuance  of  this  Order,  prepare  and 
submit  to  the  Director,  West  Central  Region  for  his 
approval,  terms  of  reference  including  a  monitoring  plan 
and  sampling  schedule,  for  a  written  comprehensive- 
environmental  audit  report  for  his  approval  on  the 
operations  of  Uniroyal  Chemical  Limited,  Elmira.  The 
report  will  provide  detailed  information  concerning  the 
emissions  and  discharges  of  contaminants  into  the  natural 
environment,  air,  surface  water,  and  groundwater,  and 
deposits  of  wastes  by  Uniroyal  Chemical  Limited  on  their 
property  and  an  inventory  of  wastes  and  locations  if 
disposed  of  off  their  property  within  the  municipality 
of  the  Township  of  Woolwich.  The  report  will  provide 
detailed  information  concerning  all  process  operations, 
including  raw  materials,  intermediates  and  products,  and 
the  waste  materials  formed  and  disposed  of  from  each. 
For  ease  of  reporting,  any  confidential  or  proprietary 
information  should  be  reported  in  a  separate  appendix  and 
identified  as  confidential.  The  report  must  be 
acceptable  to  the  Director,  West  Central  Region  in 
accordance  with  the  terms  of  reference  approved  by  the 
Director,  West  Central  Region,  and  submitted  within  180 
days  of  approval  of  the  terms  of  reference.  The  report 
must  include  an  assessment  of  compliance  with  EPA  and 
OWRA  of  discharges,  emissions  and  deposits  of  waste. 

b)  The  report  shall  be  prepared  by  a  qualified  consultant 
who  has  experience  in  preparing  comprehensive 
environmental  audits  on  the  potential  pollution  of 
chemical  plants.  The  Consultant  shall  be  approved  by  the 
Director,  West  Central  Region  before  any  of  the  work  is 
carried  out. 
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c)  An  annual  report  shall  be  submitted  detailing  changes  at 
the  plant  and  their  effects  on  the  emissions,  effluents 
and  wastes  disposed  of  or  discharged  to  the  natural 
environment.  The  first  report  is  due  one  year  after 
submission  of  the  Audit  Report  and  yearly  thereafter. 

d)  Within  90  days  of  submitting  the  report  referred  to  in 
paragraph  4(b)  of  this  Part,  provide  details  of  the 
remedial  measures  and  an  implementation  schedule  to 
remedy  non-complying  on-site  wastes,  emissions  and 
effluents,  which  meets  with  the  approval  of  the  Director, 
West  Central  Region. 

Removal  of  Wastes  in  Buried  Pit3 

5  a)  By  July  30,  1990,  submit  for  the  approval  of  the 
Director,  West  Central  Region,  a  detailed  written  report- 
acceptable  to  the  Director,  West  Central  Region,  for  the 
excavation,  treatment  and  disposal  of  waste  materials 
contained  in  the  two  buried  pits  (RPE-4  and  RPE-5)  on 
Uniroyal  Chemical  Ltd.  property,  Elmira  shown  on  Figure 
3  of  the  report  of  Provincial  Officer  R.  Hillier.  The 
report  will  provide  detailed  information  concerning  waste 
characterization,  removal  procedures,  air  and  groundwater 
monitoring,  methods  for  protection  of  air  and  water 
quality,  methods  of  disposal  of  wastes  and  an 
implementation  schedule  and  a  proposal  for  a  post 
monitoring  and  assessment  program. 

b)  The  report  referred  to  in  Paragraph  5(a)  shall  be 
prepared  by  a  qualified  consultant  acceptable  to  the 
Director,  West  Central  Region  and  approved  by  him  prior 
to  the  work  being  carried  out.  The  consultant  must  be 
experienced  in  preparing  reports  on  waste  excavation, 
treatment  and  disposal,  the  monitoring  of  air  and 
groundwater  and  the  recommendation  of  options  for  the 
protection  and  remediation  of  the  natural  environment. 

c)  In  the  event  that  interim  on-site  storage  of  excavated 
material  referred  to  in  Paragraph  5(a)  of  this  section 
is  required  at  the  time  of  excavations,  in  the  opinion 
of  the  Director,  West  Central  Region,  Uniroyal  Chemical 
mu3t  apply  immediately  for  a  Certificate  of  Approval  for 
a  Waste  Disposal  Site,  Transfer  Station,  pursuant  to 'Part 
V  of  the  Environmental  Protection  Act,  for  the  interim 
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storage  of  excavated  waste  materials  and  prior  to 
excavation  of  waste  material. 

d)  Within  180  days  of  obtaining  the  Certificate  of  Approval, 
in  paragraph  (5c)  construct  the  storage  facility  as 
approved . 

e)  Upon  approval  of  the  report  submitted  pursuant  to 
paragraph  5(a)  by  the  Director,  West  Central  Region, 
obtain  the  necessary  approvals  required  and  implement  the 
proposal  such  that  waste  materials  have  been  excavated, 
treated,  disposed  of  or  placed  into  interim  on-site 
storage  described  by  paragraph  (5c)  by  December  31,  1992. 

Remediation  of  Former  Operating  Pond  Area 

6)  a)  Upon  receipt  of  this  Order  immediately  proceed  with  the 
investigation  program  referred  to  in  the  report  by 
Morrison-Beatty  Ltd.  entitled  "Report  on  a  Preliminary 
DNAPL  Investigation,  Former  Operating  Pond  Area,  Uniroyal 
Chemical,  Elmira",  dated  October,  1989.  (See  Provincial 
Officer's  Report  Appendix  L. ) 

The  results  of  the  program  shall  be  submitted  in  a 
written  report  for  the  approval  of  the  Director,  West 
Central  Region  within  150  days  of  the  issuance  of  this 
Order. 

The  report  submitted  shall  include  a  proposed  remedial 
program  for  the  elimination  of  DNAPL  as  a  contaminant 
source,  including  an  implementation  schedule  for  the 
program  and  a  program  for  post-monitoring  and  assessment. 

b)  Upon  approval  of  the  report  submitted  pursuant  to 
condition  6(a)  by  the  Director,  West  Central  Region, 
immediately  take  all  steps  to  obtain  the  necessary 
approvals  required  to  implement  that  report.  Complete 
the  remedial  program  for  the  elimination  of  DNAPL  as  a 
contaminant  source  by  December  31,  1992. 
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PREPARED  BY:  f^  DATE 

D.R.  Hillier 
Provincial  Officer 
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Figure  2   GROUNDWATER  MONITORS  AND  MONITORED 
DOMESTIC  WELLS   (pre.  November  1989 
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Fiaure  3   GROUNDWATER  MONITORS  AT  UNIROYAL  LTD 
AND  VICINITY  (pre.  November  1980) 
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FIGURE    5 

NOMA  (UG/L)  CONCENTRATION 
IN  MONITORING  WELLS  AND 
DOMESTIC  WELLS  (22-01-90) 


TAIH£  (1) 

I 

COMPARISON  OF  ORGANTCS  DETBCTED  AT 
LOCATION  57-33.  TO  LOCATIONS  18D  AND  106D 


Parameter 


57-33 

(Nov. 9/89) 


18d 
(late  1988) 


18d 
(Apr./89) 


18d 
(Nov. 9/89) 


106d 
(Apr./89) 


106d 
(Nov. 14/89) 


Selected  Water 
Quality  Criteria 


EPA  624  Priority  Pollutants 

1 . 1-Dichlorethene 

t  r  arts  -1,2-  Dichlorethene 

1 , 1-Dichloroethane 

Chloroform 

1.1. 1-Trichlorethane 

Renzene 

Trichioroethene 

Toluene 

Tetrachloroethene 

Chlorobenzene 

Ethylbenzene 

EPA  625  Priority  Pollutants 

2 -chloropnenol 

2 , 4-dic±ilorophenol 

n -ni trosodiphenylamine 

Bis  (2-ethylhexyl)  phthalate 

D  i -n-cc  tylph  thai ate 

NOTES:   (MAC)  Health  and  Welfare  Canada  maximum  acceptable  concentration 
(AO)  Health  and  Welfare  Canada  aesthetic  objective 

(EPA-MCL)  United  States  Environmental  Protection  agency  (USEPA)  maximum  contaminant  level 
(EPA-DWEL)  USEPA  Drinking  Water  Equivalent  Level 
(EPA-MCLG)  USEPA  Maxiitun  Contaminant  Level  Goal 
(EPA-AWQC)  USEPA  Ambient  Water  Quality  Criteria 
NA  Not  Analysed 
-  Not  Detected 


2.7 

- 

NA 

- 

NA 

- 

1.3 

- 

NA 

- 

NA 

- 

12 

- 

NA 

- 

NA 

- 

3.1 

3.2 

NA 

- 

NA 

- 

6.4 

- 

NA 

- 

NA 

- 

110 

500 

820 

- 

310 

- 

0.93 

- 

NA 

- 

NA 

- 

16 

9.7 

- 

- 

500 

- 

1.3 

- 

NA 

- 

NA 

- 

200 

3200 

NA 

46,000 

NA 

9200 

3.1 

11 

140 

580 

4.3 

420 

NA 

1400 

NA 

230 

7.5 

5.4 

NA 

920 

NA 

400 

15 

- 

NA 
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Excerpted  tables  and  figures  from: 

Terraqua  Investigations  Ltd. 

Hydrogeological  Investigation  for  a  Proposed  Water 
Supply  Well,  for  sulco  Chemicals,  Elmira,  Ontario  Draft 
Report 
December,  1988 

•  Site  plan  illustrating  Sulco  property  and  location  of 
Sulco  OW-l  and  PW-1 

•  Borehole  logs  for  Sulco  wells  PW-1  and  OW-l 

•  Water  quality  results  for  September,  1988  sampling 
during  aquifer  testing 
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gravel,  few  fines 


-  drilling  through  a  rock 


SAND,  Interbedded  with  SILT  and 
CLAY,  trace  gravel 

-  silt  and  clay  layers  with  some  fine 
lo  coarse  sand  and  trace  gravel, 
medium  cohesion 


SAMPLES 


8 


GROUND 

WATER 

MONITORS 


& 


itc 


<,-,-, 


v.*. 


-L^. 


BOREHOLE  NO.  PW1    continued 

PROJECT   TA8882  GEOLOGIST   SLS 

CLIENT  SULCO  CHEMICALS  DATE   August  22,  1988 

BOREHOLE  TYPE  Mud  Rotary  SAMPLE  TYPE  Cuttings 


1 


DEPTH 
metres 

DESCRIPTION 

SAMPLES 

GROUND 

N 
O 

T 
Y 
P 
E 

WATER 
MONITORS 

continued 

continued 
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GRAIN  SIZE  ANALYSIS  : 
Sand%    Gravel%   Sllt/Clay% 

88.87        9.41            1.72 

94.4           4.35            1.26 
94.38        3.78             1.83 

91.55          6.3             2.16 
37.22          61.41           1.37 

30.95         63.18          5.87 

'i     i 

; 

V                / 

y 

: 

* 

14 

C 

I            15 

C 

16 

i    c 

17 

1 

c 

18 

2 

c 

3          C 

19 

4 

c 

20 

5 

c 

21 

6 

c 

c 

22 

CLAYEY  SILT 

-  wltn  sand  and  gravel 

■" 

23 

BOREHOLE 
TERMINATED 

24 

1 

J 
I 
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BOREHOLE  NO.  pwi 

PROJECT   TA8882  GEOLOGIST   SLS 

CUENT  SULCO  CHEMICALS  DATE   August  22.  1988 

BOREHOLE  TYPE  Mud  Rotary  SAMPLE  TYPE  Cuttings 


I 

J 

J 
J 
J 

J 


DEPTH 
metres 


10 


1 1 


12 


DESCRIPTION 


SAMPLES 


a 


SANO  and  GRAVEL 

•  medium  to  coarse  sand,  some  fines 

-  Fine  gravel 


*  sand  layer  from  6.7  m.  to  7.5  m. 


13 


SAND  Interbedded  wltn  SJLT  and 
CLAY,  trace  gravel 

*  silt  and  day  layers  wltn  some 
fine  to  coarse  sand  and  trace 
gravel,  medium  cohesion 

•  sand  layer  ol  very  fine  to  nne  well 
sorted  sand. 


SAND  and  GRAVEL 

-  coarse  sand,  some  gravel 
trace  of  fines 


GROUND 

WATER 

MONITORS 


X 
o 

>.• 


•A 


% 

I  ■ 

1 
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•  i 
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V, 

ft 


X 
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LEGEND 


SAMPLES 


8 


GROUND 

WATER 

MONITORS 
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TYPICAL  WELL  INSTALLATION  : 


Permanent 
Cap 


Riser  Pipe 


Grout  Seal 


Native  Material 
Sandpack 

Screen 


♦ 


SAMPLES : 

c  -  rotary  cuttings 


BOREHOLE 
TERMINATED 


CHEMICAL  ANALYSIS  FROM 


I 


TEST  DESCRIPTION 

o-Xylene  (ug/L) 

1,1,2. 2Tetrachloroethane 
(ug/L) 


1  HOUR 

<Q.05<W 

<0.05<W 


1,4-Dichlorobenzene  (ug/L)  <0 . 1<W 

1 , 3-Dichlorobenzene  (ug/L)  <0 . 1<W 

1 , 2-Dichlorobenzene  (ug/L)  <0.05<w 

2, 4, 6, Trichlorophenol  (ng/L)  <50.0<w 

245  Trichlorophenol  (ng/L)  <50 . Q<W 

234  Trichlorophenol  (ng/L)  <100.0<W 

2356  Tetrachlorphenol  (ng/L)  <50.0<W 

2345  Tetrachlorophenol  (ng/L)  <50.0<W 

Pentachlorophenol  (ng/L)  <50.0<w 

Dicamba  (ng/L)  <1Q0.Q<W 

24D  Propionic  Acid  (ng/L)  <10Q.Q<w 

24-Dichlorophenoxyacetic  <100  0<W 
(ng/L) 


Silvex  (ng/L) 

245-Trichlorophenoxyacet 
(ng/L) 

24-Dichlorophenoxybutyrc 
(ng/L) 

Picloram 


<50 .  0<W 
<50 . 0<w 

<200 .  0<W 

!NP 


PW1.  SULCO  (pg 
25.3  HOURS 
0.40<T 
<0.05<W 

<0.1<W 
<0.1<W 
<0.05<W 
55.0 
<50.0<W 
<1Q0 .  0<W 
<50 .0<W 
<50.0<W 
<50 .0<W 
<100 .0<w 
<100 . 0<w 

<ioo . o<w 

<50.0<W 
60.0 

<200 . 0<w 
!NP 


3  of  3) 
46  HOURS 
1.65 
<0.05<W 

<0 . 1<W 

<0.1<W 
<0.05<W 

100.0 
80.0 

<100 . o<w 
<50 .0<W 
<50 . 0<w 
<5G.-Q<W 
<100 .0<w 
<100 . 0<w 
<100.0<W 

<50 . 0<w 
60.0 

<200 . 0<w 
!NP 


<T 
<W 

UIN 
UCR 
APL 
UCS 
P^MP 
!NP 


a  measurable  trace  amount:   interpret  with  caution 

no  measurable  response  (zero):   <reported  value 

unreliable:  indeterminate  interference 

data  unreliable:  could  not  confirm  by  reanalysis 

additional  peak,  large,  not  priority  pollutant 

unreliable:   contamination  suspected 

p  and  m-xylene  not  seperated 

no  data:   no  appropriate  procedure  available 


■l 
■J 
u 

u 
Ij 
Ij 

I 
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I, 
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CHEMICAL  ANALYSIS  FROM  PWl ,  SULCO  (pg.2  of  3) 

TEST  DESCRIPTION,  UNITS        1  HOUR  25.3  HOURS      46  HQURS 

1.1-Dichloroethylene  (ug/L)    15.0  11.8  12 

Dichloromethane  (ug/L)        <0 . 5<W  <0 . 5<W         <0.5<w 


TRS-1,  2-Dichloroethylene  0.3<T     0  3<T 
(ug/L) 

1, 1-Dichloroethane  (ug/L)  26.5      29.6 

Chloroform  (ug/L)  0 . 9<T     0.2<T 

APL       APL 

1,1,1-Trichloroethane  (ug/L)  7.44      7.74 

1,2-Dichloroethane  (ug/L)  <0.05<W   <0.05<W 

Carbontetrachloride  (ug/L)  <0.2<W    <0.2<W 

Benzene  (ug/L)  3.55      4  7Q 

1,2-Dichloropropane  (ug/L)  <0.05<W   <0.05<w 

Trichloroethylene  (ug/L)  7.5       6.5 

Dichlorobromomethane  (ug/L)  <0.05<W    <0.05<W 

Toluene  (ug/L)  0.15<T    0 . 35<T 

ucs 

1 , 1.2-Trichloroethane  (ug/L) 

Chlorodibromomethane  (ug/L)  <0 . 1<W 

Tetrachloroethylene  (ug/L)  <0.05<W 

Chlorobenzene  (ug/L)  64.0 

Total  Trihalomethanes  (ug/L)  0.90<T 

Ethylbenzene  (ug/L)  <0.05<w 

Ethylene  Dibromide  (ug/L)  <0.05<W 

p-xylene  (ug/L)  <0 . l<w 

m-Xylene  (ug/L)  <0 . 1<W    <0.3<t 

Bromoform  (ug/L)  <0 . 2<W    <0.2<W 


UCS 

<0.05<W   <0.05<W 
<0.1<W 
<0.05<W 
77.5 
<0.50<W 
0.80 
<0.05<W 

<o.i<w 


RMP 


0.2,T 

26.0 

0.2<T 

APL 

6.68 

<0.05<W 
<0 .2<W 
8.05 

<Q  .05<>T 
6.7 

<0.05<W 
1.10 

<0 .05<W 
<0 .1<W 
<0 .05<W 
125.0 
<0.50<W 
2.25 
<0.05<W 
<0.1<W 


RMP 


2.0 
<0.2<W 


J 

J 
J 
J 
J 


CHEMICAL  ANALYSIS  FROM 

TEST  DESCRIPTION,  UNITS  1  HOUR 

Conductivity  3450.0 
(umho/cji  at  25°  C) 

Hardness  (mg/L  as  CaCO,  )  1500.6 

Calcium  (mg/L  as  Ca)  369.0 

Magnesium  (mg/L  as  Mg)  141.00 

Sodium  (mg/L  as  Na )  269.0 

Potassium  (mg/L  as  K)  5.75 
Alkalinity  (mg/L  as  CaC03  )     369.5 

PH  7.91 

Chloride  (mg/L  as  C1-)  439.00 

Sulphate  (mg/L  as  S04  )  1014.00 

Nitr'n,  Total  Kield  1.80 
(mg/L  as  N) 

Ammonium  Totl  (mg/L  as  N)  1.60 

Nitrates  Totl  (mg/L  as  N)  0.90 

Nitrite  (mg/L  as  N)  0.020<T 

Phenolics  (ug/L  as  Phenol)  12.6 


Ion  Balance  Calculation  (%) 
Total  Positive  Ions  (MEQ) 
Total  Negative  Ions  (MEQ) 
Est.  Dissolved  Solids  (mg/L)   2469.0 

4524.0 


UIN 
2.526 
41.98 

40.94 


Estimated  Conductivity 
(umho/cm  at  25°  C) 

Iron  (mg/L  as  Fe) 

Manganese  (mg/L  as  Mn) 


6.12 

0.450 


PW1,  SULCO  (pg 
25.3  HOURS 
3390.0 

1470.0 

357.0 

139.00 

255.0 

5.85 

375.5 

7.84 

416.00 

998.60 

1.90 

1.70 
1.00 
0.020<T 
16.4 

1.282 

40.61 

40.10 

2407.0 

4411.0 

5.88 
0.450 


1  of  3) 
46  HOURS 
3360.0 

1480.0 
366.0 

138.00 

247.0 

5.85 

379.5 

7.73 

421.00 

975.90 

2.10 

1.75 

0.80 

0.020<T 

49.6 

UCR 

2.015 

40.64 

39.83 

2391.0 

4395.0 

3.98 

0.330 


Relative  Mobility  (Terraqua,  1987) 

Aromatics  >  Halogenated  Aliphatics  >  Chlorophenolics 
[10*  ug/L(6)]       L10l  ug/L(3)]  [10*  ng/L(3)] 

The  concentrations  of  the  aromatics  and  the  chlorophenolics 
increased  with  time,  but  the  concentration  of  the  halogenated 
aliphatics  remained  fairly  constant.  Phenolics  and  several 
halogenated  aliphatics  (1,1  -  dichloroethylene,  1,1 
dichloroethane,  1,1,1  -  trichloroethane)  and  aromatics  (benzene, 
trichloroethylene,  and  chlorobenzene)  were  present  in  all  3  water 
samples  taken  1,  25.3  and  46  hours  into  the  pumping  test.  The 
concentration  of  phenol.  and  the  aromatics,  benzene  and 
chlorobenzene,  increased  with  time.  Ethylbenzene,  also  an 
aromatic,  appeared  in  the  second  sample  and  its  concentration 
increased  in  the  third  sample.  The  aromatics,  toluene,  m-xylene. 
and  o-xylene  appeared  at  relatively  low  concentrations  in  the 
third  sample,  and  the  chlorophenolics,  2,4,6  trichlorophenol  and 
245  trichlorophenol,  and  the  herbicide,  245-trichlorophenoxyacet , 
which  were  below  detection  limit  in  the  first  sample,  appeared  in 
the  second  or  third  sample. 

The  organics  constituents  present  in  the  first  water  sample 
collected  from  PWl  indicates  organic  contaminant  plume  from 
Uniroyal  is  already  under  the  Sulco  site.  In  addition.  as 
mentioned  earlier  the  observed  drawdown  at  OW1  (0.5  metres)  is  on 
the  same  scale  as  water  level  fluctuations  seen  in  the  area  over 
2  day  periods,  indicating  that  the  pumping  of  PW1  at  low  rates  is 
not  expected  to  influence  the  water  levels  in  the  Middle  Aquifer 
under  the  Uniroyal  site.   As  a  result  there  will  be  little  change 
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APPENDIX  "C" 


Excerpts  from: 

Morrison-Beatty  Ltd. 

Report  on  Groundwater  Impact  Assessment  Lined  Waste  Pits 
RPE-4  and  RPE-5,  Uniroyal  Chemical,  Elmira 
April,  1989 

•  Figure  1  -  Location  Map 

•  Figure  3  -  Groundwater  Flow  -  Lined  Pit  Area 

•  Figure  4  -  Groundwater  Flow  -  Middle  Aquifer 


REPORT  ON 

GROUNDWATER  IMPACT  ASSESSMENT 

LINED  WASTE  PITS  RPE  4  &  RPE  5 

UNIROYAL  CHEMICAL,  ELMIRA 


MORRISON        BEATTY        LIMITED 
4500  Dixie  Road 

Mississauga,  Ontario 
(416)  624-9308 


I 


APRIL  1989  D.R.  DUNGVN,  C.E.T. 

PROJECT  NO,  225-862-LP  1  B.W.  BEATTY,  P.ENG. 
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OBSERVATION    WELL 
WELL     IN     LINED     PIT 

WCLL     OESTROTED      IN 
ORUM       EXCAVATION 


40 


—  ~—  ~—  EDOE     OF     LINED     PIT 

WATER      LEVELS  -  JULY   4,  1988 
346     CONTOUR       INTERVAL    ■    2m 


60  m 


HYDROGEOLOGJC    PROGRAM 
Uniroyal  Chemical  Limited,  Elmira 
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APPENDIX  "D" 


Technical  Memorandum  R.  Hillier  to  D.  Ireland, 

December  8,  19  89,  Re:   Elmira  Well  Contamination, 
Status  Report  and  Overview 


'r>f7A      Ministry 
Yr  I     of  the 


Ministere 

\j   i    wi  uie  de 

^-    **     Environment      I'Environnement 
Ontano 


West 

Central 

Region 


Region 

du  | 

Centre-Ouest( 


December    8,     1989 

TECHNICAL      MEMORANDUM 


119  King  Si  W 
i2tfiF!oor-8oK21«2 
Hamilton  Ontario 
L8N3Z9 
416/521-7640 


'  '9   ru«  Kingoue* 
1 2"  Mage  -  Casiaf  21 1 
Hamilton  i  Ontario  l 
LBN  379 
416  521-7640 


TO: 


FROM: 


RE 


D.  Ireland   P.  Eng 
District  Officer 
Cambridge  District 

R.  Hilller 

Project  Hydr ogeol og 1st 

Technical  Support 

Elmira  Well  Contamination 
Status  Report  and  Overview 


Int  r oduct 1  on 

Since  the  discovery  of  n-ni t r osod imet hy laml ne  in  the  Elmira 
municipal  wells  E7  and  E9  staff  of  the  Technical  Support  Section 
have  performed  sampling  of  the  majority  of  the  monitoring  wells 
In  the  southern  portion  of  the  town.  Most  of  these  results  are 
now  available.  Results  from  domestic  wells  (sampled  by  Abatement 
staff)  and  monitoring  wells  sampled  by  Morrison  Beatty  Ltd.  for 
Uniroyal  monitoring  wells  are  also  available. 

Hydr ogeol ogical  reports  and  existing  water  quality  analysis  for 
the  area  have  also  been  studied  In  order  to  better  understand  the 

site. 

The  purpose  of  this  memo  is  to  update  you  on  the  progress  being 
made  In  the  hydr ogeol og 1 ca 1  investigation  and  to  provide  you 
with  an  Interpretation  of  the  results.  To  that  end  I  am  also 
providing  you  with  my  professional  opinion  as  to  what  I  consider 
to  be  the  most  likely  source,  or  source  area  for  the  NDMA  and 
identifying  what  steps  should  be  taken  for  confirmation. 

Sampling  Program 

The  attached  table  summarizes  the  monitoring  wells  and  domestic 
wells  which  have  been  sampled  since  the  discovery,  and  the 
results  obtained.  Water  Is  obtained  from  these  wells  by  a 
variety  of  methods  Including  nitrogen  gas  driven  check  valve 
pumps,  bailers,  inertia  (Waterra  type)  pumps,  and  electric 
subraer s i  ble . 

Analyt 1 cal  Results 

NDMA  has   to  date   been  detected  in  4  monitoring  wells,  municipal 


I 


wells  E7  and  E9,  and  5  private  domestic  water  wells.  Analysis 
of  water  from  the  Sulco  Ltd. well  are  not  complete  at  this  time, 
nor  are  the  analysis  from  monitoring  wells  on  the  Varnlcolor  Ltd. 
The  available  results  have  been  plotted  on  the  attached  figure. 

The  highest  NDMA  concentration  to  date,  170  ppb,  was  found  in 
monitor  MOE-lc  located  approximately  150  m  west  of  the  Unlroyal 
property.  Monitor  MOE  lb  which  is  at  the  same  location  but  deeper 
in  the  municipal  aquifer  complex  reported  50  ppb.  Monitor  56-25 
located  south  west  of  Unlroyal  exhibited  18  ppb  of  NDMA.  Monitor 
CRA  3  located  immediately  south  of  Unlroyal  and  the  Elmira  WPCP 
had  concentrations  of  >30  ppb. 

Two  domestic  wells  (Soehner  and  Hackert)  reported  concentrations 
as   >40ppb. 

To  date  N-n 1 t r os od i me t hy lami ne  has  not  been  detected  in 
groundwater  on  the  Unlroyal  property.  This  Includes  the  3  wells 
most  recently  sampled,  106d,  104d,  and  18d.  NDMA  was  not 
detected  in  eight  samples  taken  by  Canviro  Ltd.  In  1988  from 
monitoring  wells  installed  around  the  former  Uniroyal  treatment 
lagoons.  It  should  be  pointed  out  that  these  samples  were  run 
without  an  NDMA  standard  and  that  these  samples  contained  high 
concentrations  of  numerous  other  organic  compounds. 

Previous  Analytical  Results  for  NDMA 

NDMA  was  detected  in  samples  from  monitoring  well  CRA  3  obtained 
June  6,  1988.  Its  concentration  was  approximately  32  ppb.  It 
appears  that  this  was  the  first  time  NDMA  was  ever  detected  in 
groundwater  in  the  Elmira  area. 

None  of  the  study  reports  for  the  area  have  ever  identified 
DMNA  as  a  potential  problem  due  undoubtedly  to  its  apparent 
absence  In  analytical  reporting.  These  Include  reports  by 
Morrison  Beatty  Ltd  (for  Unlroyal),  Terraqua  Ltd.  (for  MOE),  and 
Canviro  Ltd.  (Joint  funding  Including  Environment  Canada  through 
DSS)  . 

Previous  Significant  Analytical  Results 

Monitors  MOE  la,  lb,  lc,  and  Id  were  Installed  in  1987.  They 
were  sampled  twice  in  1988  and  analyzed  for  Base  Neutral 
Extractables .  Monitors  MOE  lb  and  lc  exhibited  markedly  elevated 
concentrations  of  aniline,  and  nitrobenzene  which  are  accepted 
Unlroyal  indicators.  NDMA  was  not  detected  at  this  time  however 
it  is  possible  that  the  aniline  and  nitrobenzene  concentrations 
were  sufficiently  high  to  mask  the  presence  of  NDMA.  I  have 
asked  the  lab  to  review  these  results  with  this  in  mind. 

Dl s  cuss  1  on 

Although  NDMA  has  not  been  detected  on  the  Unlroyal  property 
proper,  its   detection  in   wells  MOE   lb  and  lc,  56-25,  and  CRA-3 


strongly  suggests  that  Unlroyal  contains  the  source  area  for  this 
contaminant.  These  wells  all  tap  the  municipal  aquifer  complex 
and  are  downgradient  from  the  Uniroyal  site. 

The  data  to  date  suggests  that  the  actual  flow  path  from  the  site 
to  the  sou^h  well  field  is  not  simple.  NOMA  has  been  detected 
in  LRA-J  and  56-25,  located  south  and  south  west  of  Unlroyal- 
however,  several  locations  between  these  monitors  and  wells  E7 
and  E9  have  revealed  no  NOMA.  These  Include  domestic  wells  at 
Reich,  Martrins,  Bauman,  and  a  recently  installed  monitoring  well 
57-33  located  near  the  water  tower  between  First  Street  and 
Howard  Street.  Borehole  logs  for  57-33  suggest  that  the  aquifer 
in  this  area  Is  quite  silty  and  may  therefore  exhibit  slower 
groundwater  velocities. 

The  aniline  and  nitrobenzene  detected  at  MOE  lb  and  lc  must  come 
from  Uniroyal.  These  have  been  detected  in  quantity  on-site  and 
the  monitors  are  downgradient  from  it.  NDMA  would  travel  much 
faster  in  groundwater  than  either  of  these  compounds. 

Groundwater  flow  from  the  site  in  the  municipal  aquifer  is 
toward  the  west  due  to  municipal  well  pumping  and  then  tend 
either  north  or  south  depending  on  the  proportion  of  pumping  from 

!™?  76l!u  fl6ld  (Canvlro  Phase  I  report).  The  distribution  of 
NDMA  in  the  domestic  wells  supports  this  scenario  in  that  higher 
concentrations  were  detected  near  the  Arthur  and  Oriole 
intersection  and  declining  values  occurred  in  wells  to  the  west 
Unfortunately  there  are  presently  no  monitors  within  the  serviced 
portion  of  the  town  between  location  MOE  1  and  the  contaminated 
domestic  wells  to  confirm  this.  Current  data  suggest  a  flow  path 
which  leaves  the  site  between  Unlroyal  wells  1 9d  and  13d  passes 
through  MOE  1  then  bends  south  towards  wells  E7  and  E9  This 
flow  path  is  consistant  with  previous  groundwater  flow  mapping 
and  the  computer  modelling  done  by  Canvlro. 

A   number   of   other   potential   sources  were  evaluated  Including 
industrial  and  natural  sources.   Comments  on  these  follow. 

Varnlcolor  is  downgradient  from  monitor  56-25.  Given  the  pumping 
history  of  both  well  fields  it  would  be  virtually  Impossible  to 
get  NDMA  from  Varnlcolor  to  any  of  the  domesstlc  wells  which  have 
been  contaminated.  This  holds  true  for  all  of  the  industrial 
park  area. 

The  former  Bolander  Park  Landfill  and  the  First  Street  Landfill 
have  also  been  evaluated  as  potential  sources.  The  Bolander  Park 
Landfill  Is  clearly  out  of  the  cone  of  Influence  of  the  south 
well  field  due  to  distance  and  its  proximity  to  the  north  well 
field. 

The  First  Street  Landfill  was  also  considered  as  a  potential 
source;  however  several  monitoring  wells  and  domestic  wells  which 
lie  between  the  former  landfill  and  the  well  field  exhibited  no 
NDMA.    In  addition   it  would  not  be  possible  for  NDMA  to  migrate 


to  the  affected   domestic 
municipal  pumping. 


wells   from   this   landfill   given  the 


Agricultural  practices  near  the  municipal  wells  as  well  as  a  barn 
fire  were  also  considered  as  potential  sources.  There  is  a  lane 
thickness  o_f  low  permeability  till  in  this  area  and  this  would 
minimize  contaminant  infiltration  to  the  aquifer 
NDMA  reportedly  rapidly  degrades  in  sunlight, 
source  should  be  discounted. 

Concl us  1 ons 


In  add  1 1 1  on 
This  pot  ent lal 


The  Uniroyal  property  is  the  likely  source  area  for  NDMA  although 
as  indicated  earlier  it  has  not  been  detected  on-site  to  date. 


The   former   Bolander   Park   and 
southern  industrial  park  are  not 
distribution   of   contaminated 
preclude  this  possibility. 

Recommendat  ions 


First  Street  Landfills,  and  the 

potential   source   areas.    The 

wells,  both  private  and  municipal 


1. 


1  . 


The  focus  of  any  further  study  should  be  on  the  Uniroyal 
property.  This  should  Include  a  modest  drilling  program  to 
install  monitoring  wells  adjacent  the  Uniroyal  property 
between  existing  monitors  13d  and  ISd. 

Selected  on-site  monitors  should  be  resampled  and  analysed 
giving  special  attention  to  the  presence  of  NDMA. 


The  on-site 
i  nves t 1  gat ed 
also  be  sampled 


area   southeast   of   monitor    1 3d   should   be 
In   detail   and   if  monitors  exist  they  should 


Monitoring  wells  should  be  established  within  the  town  of 
Elmira  to  further  confirm  flow  path  from  MOE  1  to  the  south 
well  field.  One  of  these  should  be  located  near  the 
intersection  of  Arthur  and  First  Streets,  and  the  other  near 
the  intersection  of  South  Street  East  and  King  Street. 


Robert  Hlllier 
Project  Hydr ogeologlst 


cc  :   Stan  I  r  wl  n 


Groundwater  Sampling  Results 

Elmira,  Ontario 


Location 


Monitoring  Wells 

CRA  3/83 

10B-84 

10-84 

10A-84 

CRA  3A/83 
6/75 

56-16 

56-25 

56-43 

57-33 
OW  22d 
OW  I8d 
OW  104d 
OW  I06d 
MOE  lb 
MOE  lc 


Date 
d/m/y 


13-11-89 
15-11-89 

15-11-89 
15-11-89 

17-11-89 

17-11-89 

(13  to  17)-ll-89 

(13  to  17)-U-89 

(13  to  17J-H-89 

(13  to  17)-ll-89 

(13  to  17)-ll-89 

(13  to  17}-ll-89 

(13  to  17)-ll-89 

(13  to  17)-ll-89 

(13  to  17)-ll-89 


N-nitrosodimethylamine 
PPb 


>20 

N.D. 

(0.05) 

N.D. 

(0.05) 

N.D. 

(0.1) 

N.D. 

(0.05) 

N.D. 

(0.1) 

N.D. 

(2.0) 

18 

N.D. 

(2.0) 

N.D. 

(2.0) 

N.D. 

(2.0) 

N.D. 

(2.0) 

N.D. 

(2.0) 

50 

(2.0) 

170 

(2.0) 

-  2  - 


Location 


Date 
d/m/y 


Domestic  Wells 

E.  Martin 
(rural) 

E.  Reist 

(rural) 
L.  Martin 

(rural) 

Cressman 

(326  Arthur) 

J.  Kraach 

(320  Arthur) 

G.  Martin 

(362  Arthur) 

G.  Bartholemen 
(3  58  Arthur) 

Horizons  Restaurant 

Dub-L-E-Service 

A.  Wall 

E.  Stroh 

F.  Hager 

19  Oriole 

F .  Hackert 
260  Arthur 

Everhope  Farms 

A.  Kern 

120  Barnswallow 

F.  Hager 
29  Oriole 

E.  Cserholml 
35  Oriole 

w.  sittler 

316  Arthur 

W.  Hilker 
330  Arthur 


N-ni t rosodime thy lamine 
ppb 


11-11-89 

11-11-89 
11-11-89 

15-11-89 

15-11-89 

15-11-89 

15-11-89 

15-11-89 
15-11-89 
15-11-89 
15-11-89 

15-11-89 

15-11-89 
23-11-89 

27-11-89 

28-11-89 

28-11-89 

28-11-89 

28-11-89 


N.D.  (0.2) 

N.D.  (0.2) 

N.D.  (0.2) 

N.D.  (0.05) 

N.D.  (0,05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

Q.1    >  40 

N.D.  (0.2) 

*/ V.  (  (J.$) 

3 
0.2 


N.D.   (0.1) 


-  3  - 


Location  Date 


Harder 

374  Arthur  28-11-89 

C.  Cressman 

326  Arthur  29-11-89 

D.  Twesnick 

334  Arthur  29-11-89 

D.  Martin 

338  Arthur  29-11-89 

HRTWD  Furniture 

346  Arthur  29-11-89 

C.  Wideman 

366  Arthur  29-11-89 

H.  Soehner 

250  Arthur  29-11-89 

E.  Hackett 

260  Arthur  01-12-89 


J.  Lewis 

354  Arthur  01-12-89 


N-nitrosodime thy 1 amine 


d/m/y  PPb 


N.D.  (0.1) 

N.D.  (0.1) 

N.D.  (0.1} 

N.D.  (0.1) 

N.D.  (0.1) 

N.D.  (CI) 
>40 
>40 


E .  Bauman 

105  Howard  01-12-89  n.D.  (0.1 


N.D.  (0.1) 


scale  r.  coco 


•  UNIROYAL  OBSERVATION  WELL  NOT 

•  MUNICIPAL    SUPPLY  WELL 

•  MUNICIPAL  OaERVATIONWELL 

•  PRIVATE    WELL  (*ilM) 
■  PRIVATE    WELL  (fef  J 


HYDROGEOLOGIC  PROGRAM 
Uniroyal  Chemical  Ltd,  Bmlra 


WELL  LOCATIONS 


PROJECT  N«.    223-141 


"IP    moniion   b«altu  llmlltd 


C  tfllli    ■>«  <a*M 


A- 


APPENDIX  "E" 


Analytical  results  for  NDMA  for  Elmira  monitoring  wells, 
domestic  wells,  and  November  30,  1989  samples  of  Elmira 
WPCP  and  Uniroyal  Effluents 


Elmxra,  Ontario 


Location 

Date 
d/m/y 

N-nitrosodimethylamine 
ppb 

Monitoring 

Wells 

CRA  3/83  _ 

14-11-89 

>20 

5-65 

13-11-89 

N.D. 

(0.05) 

10B-84 

15-11-89 

N.D. 

(0.05) 

10-84 

15-11-89 

N.D. 

(0.05) 

10A-84 

15-11-89 

N.D. 

(0.1) 

CRA  3A/8  3 

17-11-89 

N.D. 

(0.05) 

6/75 

17-11-89 

N.D. 

(0.1) 

56-16 

09-11-89 

N.D. 

(2.0) 

56-25 

09-11-89 

18 

56-43 

09-11-89 

N.D. 

(2.0) 

57-33 

09-11-89 

N.D. 

(2~0) 

OW  22d 

14-11-89 

N.D. 

(2.0) 

OW  18d 

14-11-89 

N.D. 

(2.0) 

OW  104d 

14-11-89 

N.D. 

(2.0) 

OW  106d 

14-11-39 

N.D. 

(2.0) 

MOE  lb 

14-11-89 

50 

(2.0) 

MOE  1c 

14-11-89 

170 

(2.0) 

Sulco-5  min. 

04-12-89 

5.3 

Sulco-100  min. 

04-12-89 

5.9 

56-25 

05-12-89 

7.6 

56-43 

05-12-89 

N.D. 

(0.1) 

57-32 

05-12-89 

3.4 

Varnicolor 

M2-2 

06-12-89 

N.D. 

(1.0) 

Varnicolor 

M2-3 

06-12-89 

N.D. 

(0.5) 

6/75 

08-12-89 

0.7 

19d 

11-12-89 

>300 

Location  Date  N-nitrosodimethylamine         I 

d/m/y  ppb  I 


106d  11-12-89 

18d  11-12-89 

55-5            _  11-12-89 

MOE-lG  11-12-89 

Sulco  OW-1  12-12-89 

MOE-la  12-12-89 

MOE-lb  12-12-89 

104d  12-12-89 

18d  19-12-89 

55-5  19-12-89 

6-17  19-12-89 

19d  19-12-89                   >90 


N.D.  (5 

0) 

A-1500 

300 

N.D.  (2 

0) 

33 

94 

17 

4.  1 

>10 

>20 

N.D.  (0 

010) 

Location 


Date 
d/m/y 


N-nitrosodimethyiamine 
ppb 


Domestic  Wells 

E.  Martin 
(rural) 

E.  Reist 

(rural) 

L.  Martin 

(rural) 

Cressman 

(3  26  Arthur) 

J .  Kraach 

(320  Arthur) 

G.  Martin 

(3  62  Arthur) 

G.  3artholemen 
(358  Arthur) 

Horizons  Restaurant 

Dub- L-E- Service 

A.  Wall 

E.  Stroh 

F.  Hager 

19  Cricle 

F.  Kackert 
260  Arthur 

Everhope  Farms 

A.  Kern 

120  Barnswallow 

F.  Hager 

29  Oriole 

E.  Cserholmi 
35  Oriole 

w.  Sittler 
316  Arthur 

W.  Hilker 
3  30  Arthur 


11-11-89 

11-11-89 
11-11-89 

15-11-89 

15-11-89 

15-11-89 

15-11-89 
15-11-89 
15-11-89 
15-11-89 
15-11-89 

15-11-89 

15-11-89 
23-11-89 

27-11-89 

28-11-89 

28-11-89 
28-11-89 

28-11-89 


N.D.  (0.2) 

N.D.  (0.2) 

N.D.  (0.2) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 

N.D.  (0.05) 
N.D.  (0.05) 


>40 

N.D.  (0.  2; 
N.D.  (0. 5) 


0.2 

3 

N.D.   (0. 1) 


I 


Location 


Harder 

374  Arthur 

C.  Cressman 
326  Arthur 

D.  Twesnick 
334  Arthur 

D.  Martin 

3  38  Arthur 

HRTWD  Furniture 
346  Arthur 

C .  Wideman 
366  Arthur 

H.  Soehner 
250  Arthur 

E.  HacJcert 
260   Arthur 

E.  Bauman 
10  5  Howard 

J.  Lewis 
3  54  Arthur 

e.  Cserhalmi 

35  Oriole 

Yanchus 

308  Arthur 

H.  Sittler 
316  Arthur 

E.  Sauder 
383  Arthur 

C.  Szunk 
3  84  Arthur 

Life  Skills 
158  Church 

ARC  Industries 
146  Church 

Downie 

Reg.Rd.  86E 


Date 
d/m/y 

N-nitrosodime thy 1 amine 
ppb 

28-11-89 

N.D.  (0.1} 

29-11-89 

N.D?  (0.1) 

29-11-89 

N.D.  (0.1) 

29-11-89 

N . D .  (0.1) 

29-11-89 

N.D.  (0.1) 

29-11-89 

N.D/  (0.1) 

29-11-89 

>40'-' 

01-12-89 

>40  • 

01-12-89 

N.D.  (0.1) 

01-12-89 

N.D.  (0.1) 

05-12-89 

0.4 

05-12-89 

5.4  ■ 

05-12-89 

6.0  • 

08-12-89 

N.D.  (0.05) 

08-12-89 

N .  D .  "  (  0  .  0  5  ) 

08-12-89 

N.D.  (0.05) 

08-12-89 

N.D.  '(0.05) 

08-12-89 

N.D.  (0.05) 

Location 


E.  Reist,  dug 
(rural) 

L.  Martin,  barn 
(rural)         _ 

E.  Martin,  drilled 
(rural) 

E.  Reist,  drilled 
(rural) 

L.  Martin,  dug 
(rural) 

A.  Wall 
(rural) 

E.  Stroh 
(rural) 


Date 
d/m/y 

N-nitrosodimethylamine 
PPb 

19-12-89 

N.D.  (0.010) 

19-12-89 

N.D.  (0.010) 

19-12-89 

N.D.  (0.010) 

19-12-89 

0.066 

19-12-89 

N.D.  (0.010) 

19-12-89 

N.D.  (0.010) 

19-12-89 

N.D.  (0.010) 

AuJii  .*wi\iAi*    DATA 


Location 

Date 
d/m/y 

N-nitrosodimethylamine 
ppb 

STP  -  Town  raw 

30-11-89 
1245  hr. 

N.D.  (0.5)   | 

STP  -  Uniroyal  Ray 

30-11-89 
1245  hr. 

2000        - 

STP  -  Effluent 

30-11-89 

1245  hr. 

50 

STP  -  Sludge 

30-11-89 
1245  hr. 

0.9 

STP  -  Supernatant 

30-11-89 
1245  hr. 

N.D.  (3.0) 

• 


APPENDIX  "F" 


Various  Water  Quality  Analysis  including  Surface  Water 
and  Uniroyal  Effluents 

-  NOMA  Data  Table  for  November  30,  1989 
to  January  20,  1989 

-  Parameters  exceeding  the  Laboratory  Detection  Limit 

Elmira  STP 


REVISED:  17-01-90  U4S/hr 

ANALYSIS  RESULTS  IN  PP8  iuf/l) 

1  '  SHARED  <ELL 
NDOB]  ■  MON  DETECTABLE  'XX'  LIMIT 
'"  «  ANALYSIS  HOT  DONE  C0R  PARAMETER 

a  »  APPROXIMATE  RESULT — " 
1A  --  HOT  AVAILABLE  -9IRTY  SAMPLE 
(?)  «  QUESTIONABLE  RESULTS 


GRAND  ?IVER  SURVEY  -  ElMISA  TO  OUNNVILLE 
CHRONOLOGICAL  HISTORY 
19  8  9 


SAMPLE 

T     N-NITROSQDI 

N-NITR0S0OI 

CYCLOHEXY 

CYCLOHEXY 

DATE 

DATE 

WELL  DESCRIPTION 

*      METHYLAMLNE 

HETHYLAH  iNE 

LAN INE 

LAX INE 

RESULTS 

SAW 

E 

TREATED 

RAM 

TREATED 

CONFIRMED 

SAMPLED  BY 

MOE  INTERIM  GUIDELINE  (poo) 


0.014 


550 


I 
I 
I 
I 
I 
I 


SE>-  19 

Ei 

* 

3 

4 

6 

3 

10V9 

10E      ■ 

"QE     1 

E5 

< 

ND«0.2) 

N0(0.2) 

10(0.5) 

10(0.5) 

10V  9 

NOV  9 

E9 

' 

40 

40 

NO(O.S) 

NO(0.5) 

MOV  11 

MOE     _ 

ION.  #ELL  56-16 

10(2. Q) 

*  f  • 

I  ■  ■ 

■  •  i 

DEC  6 

morrison/beaB' 

MOM.  WELL  56-25 

18 

it* 

r    ■    . 

ti» 

DEC  6 

ngrmson/beaB 

M'ON.  "ELL  56-43 

10(2. 0) 

■  ■  • 

It  ■ 

■  •  • 

DEC  6 

MORRISON/BEATTv 

ION.  NELL  57-33 

N0(2.0) 

t  i  • 

II    >   » 

i  t  i 

DEC  6 

MORRISON/BE  aB 
«0E 

Nfl'V  11 

E9 

4 

>7,0 

>7.0 

1 

10(0. 5) 

10  V  13 

f 

« 

1.5 

1.5 

N0i0.5; 

10(0.5) 

10V  13 

«QE     ■ 

R..i.3.«.l 
MOE 

57 

4 

2 

3.3 

iOV  13 

e: 

• 

NDiO.2) 

•40(0.2: 

10(0.5; 

ND(Q.5i 

10V  13 

ES 

« 

iD(0.2) 

id(o.:j 

MD(0.5i 

10C0.5) 

10V  13 

noe 

:5 

1 

10(0.2) 

10(0.2; 

N0i'0.5; 

HhQ.5 

NOV  13 

UK      fl 

«0E     ■ 

E3 

1 

10(0.2) 

id(0.2: 

10(0.5) 

iD(0.5i 

iCV  13 

-ACKER'  -26<  ARTHUR 

: 

•  • 

40(0.5] 

Nf(i.S) 

NOV  13 

MM 

:.  MARTIN 

3 

10(0.2) 

10(0.2) 

10(0.5) 

10(0.5) 

iov  13 

<0E     ■ 
»QE      'Jj 
"OE 

E. RE  1ST 

p 

10(0.2) 

10(0.2) 

10(0.5) 

10(0.5) 

W  13 

L.  MARTIN 

3 

WO. 2) 

10(0.2) 

10(0.5) 

10(0.5) 

iov  13 

NOV  13 

MOW.  WELL  5/65 

N0(0.05) 

•  *  • 

.  II 

•  •  • 

DEC  6 

MOE-:ECH.l 

10E-TECH 

IOV  14 

MON.  «ELL  -  CRA  3/83 

>20 

.  *  • 

t  t  ■ 

■  t  • 

DEC  6 

GORDS  SEW.  52  CHURCH 

D 

i  ■  * 

10(,05; 

II* 

10(0.5) 

MOV  17 

MOE     ■ 
•OE     1 

-iACKERT-  264  ARTHUR 

1 

•  ■  • 

0.3 

•  •  ■ 

10(0.5) 

IOV  17 

ST.  JACOBS  -  STONE  CROCX 

D 

i  •  i 

O.i 

ill 

N0(0.5) 

IOV  17 

ICE 

<0N.  KLL  DK22D 

10(2.0! 

I*  ■ 

iii 

DEC  5 

WMISOMCAUf 

MON.  IELL  QWL30 

N0(2.0) 

'  *  • 

»  <  i 

■  ■  ■ 

DEC  5 

"ORRISON/BEW 

MON.  #ELL  awi040 

10(2.0) 

til 

I  »• 

•  t* 

DEC  6 

<0RRISON/BEA™ 

MOM.  HELL  0W1Q6D 

N0(2.0) 

III 

lit 

■  •  ■ 

DEC  6 

MORRISON/BEATTY 

MOM.  WELL  MOE- IB 

50 

III 

1 1 1 

■*« 

DEC  6 

morrison/beaBy 
ncrrison/beaBy 

MON.  *ELL  M0E-1C 

170 

... 

I  it 

■  ■  ■ 

DEC  6 

NOV  15 

CRESSMAN  326  ARTHUR 

j 

10(.05) 

1  *  i 

10(0.5) 

... 

ICV  17 

iQE     ■ 
MOE      |j 

MOE 

J.  KRAACH  320  ARTHUR 

? 

ND(.OS) 

III 

NO(O.S) 

iii 

NOV  17 

G.  MARTIN  362  ARTHUR 

' 

«(.05) 

•  t  * 

10(0.5) 

It! 

IOV  17 

G  8ARTH0LEWW  358  -ARTHUR 

p 

10(.05) 

■  I  I 

NOI0.5) 

... 

MOV  17 

MOE 

HORIZONS  RESTURANI 

? 

no(.os) 

•  II 

M0(0.5) 

... 

NOV  17 

«0E      .1 

MOE     ■ 

0U8-L-E  SERVICE  CENTRE 

P 

H0(.05) 

•  *  • 

NOI0.5) 

•  t  I 

MOV  17 

I 


REVISED:  17-01-90  1145/hr 

ANALYSIS  RESULTS  IN  PPB  (ug/1) 

}  =  SHARED  WELL 

ND(XX!  •  ION  DETECTABLE  'XX'  LIMIT 

■'"  =  ANALYSIS  NOT  DONE  FOR  ?AR*ME7ER 

A  >  APOPOXIHATE  RESULT 

NA  i  NOT  AVAILABLE  -DIRTY  SAMPLE 

"  >  3UESTI0NA8LE  RESULTS 


GRAND  RIVER  SURVEv  -  ELI  IRA  TQ  DUNNVILL 
CHRONOLOGICAL  HISTORY 
19  89 


SAMPLE 

r 

N-NITROSODI 

.N-NITROSODI 

CYCLOHEXY 

CYCLOHEXY 

DATE 

DATE 

WELL  DESCRIPTION 

Y 

*ETHYLAN!NE 

NETHYLANINE 

lANINE 

LANINE 

RESULTS 

P 
E 

RAH 

TREATED 

RAM 

'REATED 

CONFIRMS) 

SAMPLED  3Y: 


NOE  INTERIM  GUIDELINE  (ppb) 


0.014 


550 


NCV  I1 


•*CV  13 


vov  ;2 


NOV  23 


A.  WALL 

P. 

NDi.Q5i 

I  ■  * 

ND(0.5) 

NOV  17 

UK-TECH. 

E.STROH 

? 

MD(.05) 

»(0.S) 

NOV  17 

NOE-:ECH. 
-OE-:ECH. 

WIN.  <ELl  1QB-34 

ND(0.05) 

i  •  ■ 

OEC  6 

AOE-TECH, 

NON.  WELL  liHI 

»(0.05) 

•  •  1 

DEC  5 

MOE-TECH. 

NQN.  NELL  1QA-84 

NO(O.l) 

•  ti 

DEC  5 

MCE-TECH. 

W.  tfll  2A-83 

W(0.Q5) 

i  •  * 

*oe-"::j. 

MON.  WELL  5/75 

MO(O.l) 

•  •■ 

MOE-TECH. 

EL.IIRm  -  ^DRANT 

:■ 

*  i  . 

0.1 

0.1 

NOV  20 

MQE 

ELM  IRA  -  HYORAMf 

: 

>  •  « 

0.1 

0.1 

NOV  20 

*CE 

ST.  JACOBS  WELL  11 

i 

NO(.OS) 

lit 

M.O 

i  •  t 

ncv  ;o 

«0E 

st.  :.ac:bs  meu  J2 

* 

N0(.05) 

•  i  > 

NO 

... 

NOV  20 

MOE 

■J'    JACOBS  -  F-RE  MIL 

-j 

lit 

0.3 

•  ■  1 

0.3 

NOV  20 

<QE 

S*.  JACOBS  -  «ATER  ST. 

D 

t 

0.1 

1  •  t 

).: 

NOV  20 

HOE 

ST.  JACOBS  -  ST.  CROCK 

0 

<  «  * 

NO(.05) 

1  >  t 

NO(l.O) 

NOV  25 

NOE 

.'.  JACOBS  -WATER  ST.-  F.H. 

D 

■  ■  • 

.05 

■ '  1 

40(1.0) 

NOV  25 

NOE 

ELNUH  -  BONNIE  CRES 

0 

ND1.05) 

... 

NO(i.O) 

NOV  25 

iCE 

GQRD'S  SERVICE  -52  CHURCH 

0 

1  •  I 

NO(.OS) 

•  •  1 

NO(l.O) 

NOV  25 

m 

'ANK  -  HOMARD  ST. 

0 

i  •  • 

NO(.05) 

... 

NDU.O) 

NOV  25 

<0E 

TANK  -  DUNKE  ST.  RESERV. 

0 

.  i  ■ 

NO(.OS) 

f  *  1 

MO(l.O) 

NOV  25 

NOE 

D.  HACKERT  264  ARTHUR  ST. 

0 

|*| 

NO(.OS) 

I  f  « 

NO(l.O) 

NOV  25 

»0E 

F.  HAGER  19  ORIOLE  PKMY 

p 

1 

■** 

1*0(1.0) 

NOV  26 

NOE 

E.  HACKERT  260  ARTHUR 

5 

■40 

HI 

MO(l.O) 

NOV  26 

MCE 

E9  BEFORE  ULTRA  VIOLET 

* 

3 

•  t  . 

NO(l.O) 

NOV  26 

«0E 

E9  AFTER  ULTRA  VIOLET 

* 

•  ■1 

NO(l.Q) 

NOV  26 

nQE 

PUMP  OIL  E9 

1 

NO  (80) 

■  •  t 

4    t    1 

NOV  26 

NOE 

RUMP  OIL  E7 

4 

NO  (80) 

■!■     ■      ■ 

.    «    t 

NOV  26 

«0E 

PUMP  OIL  E8 

4 

NO  1 80) 

.  •  I 

•  •  a 

NOV  26 

m 

E9  INNER  CASING 

* 

7 

I  *  I 

NO(0.5) 

NOV  26 

MOE 

59  OUTER  CASING 

« 

H0(0.2) 

t   I   I 

1*0(0.5) 

NOV  26 

NOE 

MONARCH  STOCK  OIL  8874 

4 

NO  (80) 

1    t   * 

lit 

NOV  26 

NOE 

EVERHOPE  FARMS 

? 

10(0.2) 

•   •   t 

I  a  ■ 

NOV  28 

NOE 

HOWARD  ST. -STORM  MATER 

W0.2) 

fit 

t  •  ■ 

NOV  28 

NOE 

HOWARD  ST  -  DITCH  SEDIMENT 

NO(Z.O) 

.». 

Ml 

DEC  17 

NOE 

VARNICOLOR-SOIL  SAMPLE 

NOtt.Q) 

*  i  ■ 

l*l 

DEC  17 

WE 

REVISED:  17-01-90  1145/hr 

ANALYSIS  RESULTS  IN  PPB  (uq/1 ) 

}  ■  SHARED  «1 
MO(XX)  »  HON  DETECTABLE  'XX'  LIMIT 
"'  *  ANALYSIS  NOT  DM  FOR  :>ARANETER 
A  •  APPROXIMATE  RESULT  — 
1A  «  HOT  AVAILABLE  -DIRTY  SAMPLE 
i?)  =  QUESTIONABLE  RESULTS 


SAMPLE 

DATE 


NOV  27 
NOV  28 


<ev :? 


*QV  30 


DEC 


DEC  1 


DEC  5 


WELL  DESCRIPTI 


iOE  INTERIM  GUIDELINE  :ppbi 


A.  KERN  120  3ARNSMAILQW 

F.  HAGER  19  ORIOLE 
E.CSERHOLMI  35  ORIOLE 
H.  SUTLER  316  ARTHUR       J 
L    ELLIGSON  312  ARTHUR  } 

«.  Kill©  330  ARTHUR 

-ARDE.R  :■*  ARTHUR 

"OLTERMAN  376  ARTHUR 

:.  IRESSMAN  326  ARTHUR 

D.  TIESNICX  334  ARTHUR 
).  MARTIN  338  ARTHUR 

-R'»0.  ;RN\?E  ]i(>   ARTHUR 

T.  <;DE^an  366  ARTHUR 

H.  SOErNER  250  ARTHUR    ) 

1  SMITH  244  ARTHUR       } 

PINTAIL  DR.  -SURFACE  MATER 

STP  -  'OHM  RAWED  • 

STP  -  -JM IRQVAL  RAM(E2) 

STP  -  PINAL  EFFLUENKE3) 

STP  -  SLU0€E(E4)-SUPERN. 

STP  -  SLUQGE(E4)-SOLIDS 

E.  HACKERT  260  ARTHUR 
E.  3AUNAN  105  HOMO 
J.  i-EWIS  354  ARTHUR 

3ULC3  -  5  MIN.  PUMPING 
SULCO  -  100  M!N  PUMPING 

E.  CSERHALMI  35  ORIOLE 

YANCHUS  308  ARTHUR 

H.  SITTLER  316  ARTHUR 

PUBLIC  WORKS  YARD 

DUNKE  RESERVOIR 

MON.  WELL  56-25 


T  N-NITROSODI 
Y  NETHYLAMINE 
P  RAM 


ND(O.S) 


p 

3 

3 

0.2 

SHARED 

P 

3 

P 

10(0.1) 

P 

WO.l) 

P 

NO(O.l) 

P 

10(0.1) 

P 

NO(O.l) 

P 

10(0. I) 

P 

NO(O.l) 

P 

10(0.1) 

P 

•  40 

SHARED 

10(0.1) 

ND(0.5) 

2000 

50 

0.9 

NO(3.0) 

P 

)4Q 

P 

NO(O.l) 

P 

10(0.1) 

5.3 

5.9 

3 

0.4 

P 

5.4 

P 

6 

1 

N0(0.05) 

« 

NO(0.05) 

7.6 


GRAND  RIVER  SURVEY  -  ElNIRA  TO  0UNNV1LLE 
>RONOL0GICAL  HISTORY 
1939 


N-NITROSOOI 

NETHYLAMINE 

TREATED 


0.014 


CYCLOHEXY 
LAN [HE 

RAM 


CYCLOHEXY    DATE 
.AMINE    RESULTS 
•REATEO   CONFIRMED 


550 


DEC  L6 

DEC  16 

DEC  16 

DEC  16 

DEC  16 

DEC  4 

DEC  4 

DEC  4 

DEC  11 

DEC  11 

DEC  14 

DEC  14 

DEC  14 

DEC  14 

DEC  14 

DEC  11 


SAMPLED  3 


DEC  17 

MOE 

<CE 

DEC  3 

»0E 

DEC  3 

-    1CE 

DEC  3 

<QE 

DEC  3 

-  KJE 

DEC  3 

■MOE 

DEC  3 

MOE 

DEC  3 

MCE 

DEC  3 

<0£ 

DEC  3 

MOE 

DEC  3 

MOE 

DEC  3 

»8E 

DEC  3 

MOE 

DEC  4 

MOE 

DEC  4 

10E 

DEC  4 

*CE 

10E-INSPE 

*oe-:is?e 
moe-inspe 
iqe-:nspe; 

IQE-'.NSPE1 


«0E 
MOE 
MOE 

MOE-TECM, 

MOE -TECH! 

"0£ 
MOE 
IOE 
MOE 
MOE 


MOE-'ECH! 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

r 

I 
I 
I 
I 
I 
I 


REVISED:  17-01-90  1145/hr 

ANALYSIS  RESULTS  IN  PPB  (ug/1) 

}  «  SHARED  WELL 

NDiXX )  =  NON  DETECTABLE  'XX'  LIMIT 

"*  -  ANALYSIS  NOT  DONE  FOR  PARAMETER 

A  --  APPROXIMATE  RESULT 

*M  -"  ."tor  AVAILABLE  -DIRTY  SAMPLE 

(?)  :  GUEST  IQNABLE  RESUL'S 


GRAND  RIVER  SURVEY  -  ELM  IRA  '0  DUNNVlLlE 
CHRONOLOGICAL  HISTORY 
19  39 


SAMPLE 

T 

N-NITRQSQDI 

N-NITROSOOI 

CYCLOHEXY 

CYCLOHEXY 

DATE 

DATE 

WELL  DESCRIPTION 

Y 

METHYLANINE 

METHYLANINE 

LANINE 

LANINE 

RESULTS 

P 
E 

RAM 

TREATED 

RAM 

TREATED 

CONFIRMED 

SAMPLED  3Y: 


TOE  INTERIM  GUIDELINE  tppb) 


0.014 


550 


DEC  d 


DEC  3 


DEC 


/EC  IC 


DEC  19 


ION.  WELL  56-0 

ND(O.l) 

■  t  ■ 

ION.  WELL  57-32 

3.4 

•  i  i 

YARN 'COLOR  -  N2-2 

NO(l.O) 

... 

YARN [COLOR  -  <2-3 

ND(0.5) 

'  '  " 

MON.  WELL  S-75 

0.7 

... 

D.  5AUN0ER  383  ARTHUR 

P 

10(0.05) 

•  I  • 

I.   SCMUNK  334  ARTHUR 

J 

WMQ.OSi 

iti 

LIFE  SKILLS  153  CHURCH 

P 

10(0.05) 

... 

ARC  ROUSTS.  146  CHURCH 

P 

NO(Q.OS) 

JOWIE  RE5.  ROAO  36  EAST 

P 

N0(0.05i 

•  ■  « 

"ON.  -ELL  190 

>30Q 

■  *  ■ 

«GN.  4Ell  1C6D 

N0U51 

... 

MON.  WEIL  130 

A-1500 

.  *i 

MON.  iELL  55-5 

300 

ION.  WELL  M0E-1C 

*5(2.0) 

It* 

sulco  ay-i 

33 

■  •  * 

M0E-1A 

^4 

a  *. 

M0E-1B 

17 

>  t  • 

WON.  WELL  1040 

4.1 

!     1     t 

CANA6A6ISUE  -  HYMY  186  J  ELH ERA 

0.015 

t  •    * 

GRANO  RIVER  -  WEST  MONTROSE  BRIDGE 

0.012 

lit 

.NIRQYAL  CARBON  FILT/OUT 

>100 

111 

JN  [ROYAL  CARBON  FILT/1N 

NA 

tat 

JNIRQYAL  AREATION  WUN 

NA 

ill 

UNIROYAL  SEWAGE  TO  STP 

>300 

■  it 

ELMIRA  STP  -  SLUDGE 

■  ■1 

ELM  IRA  STP  -  FINAL  EFFLUENT 

0.37 

■  f  t 

lANAGAGIGUE  -  FIRST  3RIDGE  DWN  STRN 

0.21 

i  ■  * 

E.  MARTIN  -120ft 

P 

ND(O.Q.IO) 

r   ;  * 

E.  RE  1ST  -  SHOP  -  100ft 

3 

0.066 

III 

E.  REIST  -  RESID.  -  15ft 

3 

NO(O.OIO) 

1  •  * 

A.  WALL 

P 

NO(O.OIO) 

*  t  • 

E.  STROH  -  18ft 

P 

NO(O.OIO) 

*  I  I 

L  MARTIN  -DUG 

P 

ND(O.OIO) 

III 

L.  MARIN  -  DRILLED 

P 

NO(O.OIO) 

a  ■  a 

II  I 

DEC  11 

»QE-rECH. 

.  .  . 

DEC  11 

WOE-TECH. 

t  *  a 

DEC  11 

.WOE- TECH. 

»  a  * 

DEC  11 

MOE-TECH. 

.  •   a 

DEC  14 

WOE-TECH. 

a  t  | 

DEC  13 

WOE 

III 

DEC  18 

WOE 

a  ■  1 

DEC  18 

WOE 

r    .    . 

:ec  ;3 

MOE 

1    I   « 

DEC  13 

m 

.    .    . 

DEC. 17 

MOE-TECH. 

1    1   1 

:ec.;7 

iCE-rECH. 

"    * 

:ec.:~ 

WOE-TECH. 

t  a   i 

;ec.:: 

iqe-:ech. 

'  a  1 

DEC.  17 

TOE- TECH. 

1  I  1 

DEC  14 

MOE-TECH. 

I  •  ■ 

DEC  14 

MOE-TECH. 

a  a  ■ 

dec  14 

MOE-rECH. 

III 

DEC  14 

MOE-TECH. 

<  •  I 

DEC  31 

MOE 

1  1  l 

DEC  29 

MOE 

•  a  * 

DEC  27 

MOE 

a    .   a 

DEC  27 

MOE 

a  *  . 

DEC  27 

MOE 

*   I   I 

DEC  27 

MOE 

III 

DEC  29 

MOE 

III 

DEC  29 

MOE 

)    I   a 

DEC  29 

WOE 

•  ■  * 

DEC  27 

MOE 

>   i    I 

DEC  27 

MOE 

III 

DEC  27 

MOE 

I  I  * 

DEC  29 

MOE 

t  i  a 

DCC  29 

MOE 

a  a  * 

DEC  27 

MOE 

•  |  i 

DEC  27 

MOE 

"GE 


REVISED:  17-01-90  Li45/hr 

ANALYSIS  RESULTS  IN  PP6  (uq/1) 

!  «  SHARED  <ELL 

NO i XX )  •  HON  DETECTABLE  'XX'  LIBIT 

'•'  =  ANALYSIS  NOT  DONE  FOR  P*4M«e'ER 

A  i  APPROXIMATE  RESULT- 

"A  «  NOT  AVAILABLE  -DIRTY  SAMPLE 

(?)  =  QUESTIONABLE  RESULTS 


GRAND  RIVER  SURVEY  -  ELI  IRA  TO  DUNNVILLE 
CHRONOLOGICAL  HISTORY 
19  3  9 


SAMPLE 

I 

"MITWSODI 

N-NITRQSGOI 

CYCLOKEXY 

CYCLOHEXY 

DATE 

DATE 

•ELL  DESCRIPTION 

Y 

NETHYLAHINE 

*e  rwuwoc 

LAN  ME 

.AMiME 

RESUL'S 

3 

E 

RAN 

TREATED 

RAM 

■REATED 

CONFIRMED 

SAMPLED  3Y 


MOE  INTERIM  GUIDELINE  ::c; 


3.014 


550 


DEC  29 


DEC  22 


DEC  27 


"HJM.  JELL  190 

>9D 

■  t  • 

MON.  MELl  13D 

no 

... 

MON.  «E'u  01*6-17 

til 

m.  #ELl  55-5 

>20 

■  it 

hell  K-aa  - 

• 

NOiO.Ol. 

0.012 

46LL  <-31  - 

* 

MO(O.Ol) 

:  ]69 

mU  <-32  - 

« 

NO(O.Ol) 

0.008 

;?AND  R  IVES  -  :?EE?CRT  3RIDGE 

0.017 

•  •  i 

SIMTFOn  -  MTP 

• 

1.015 

0.013 

'RANT FORD  -  #TP 

M 

iDiO.010) 

:  ]«2 

CAYUGA  -  *1P 

* 

0.042 

0.018 

:5AN"0RD  41?  -  RAM/ INTAKE 

!•• 

3RMITF0M  MTP  -  'REAPED 

... 

GRAND  WES  -  :REE?ORT 

10(0.010) 

... 

grand  river  -»es*  «cnt»ose 

MO(O.OIO) 

GANAGAGIGUE-ELMIRA  JRIDGE 

NO(O.OIO) 

... 

CANA6A6IEU6  a  IRON  8RIDGE 

0.34 

»  t  * 

OHSWEKEN  *ATER  40RKS 

M 

0.033 

0.32(2! 

ELM  IRA  SIP  -  EFLUEKI 

1.1 

»  *  • 

■ 

CAYUGA    MATER  MORKS 

1 

0.04 

0.012 

CAYUGA  -  POST  OFFICE 

D 

•  *  I 

0.014 

CAYUGA  -  IGA  BAKERY 

0 

•  ■  i 

0.014 

TOWN  OF  HALOOMI  -  rOHH  OFFICE 

D 

■  i  • 

0.04 

CAYU6A  -  m  PLAZA 

J 

■  «  i 

0.015 

JNIROYAL  DISCHARGE  TO  SIP 

400 

... 

ELM  IRA  TOW  TO  5TP 

ND(3.0) 

>  •  « 

ELM  IRA  STP  TO  CREEK 

«0(2.Q) 

... 

KITCHENER  MELL  ■  <80 

< 

10(0. 010) 

t  •  i 

KITDCICR  MELL  -  K81 

• 

NOiO.OlO) 

t  1 1 

<ITCHENER  MELL  -  <82 

N 

N0(0.310) 

«  •  • 

KITCHENER  MELL  -  K73 

" 

0.019 

i  *  * 

KITCHENER  M£LL  -  *74 

1 

0.012 

1  •  . 

KITCHENER  MELL  -  K75 

1 

ND<0.010) 

•  •  t 

KITCHENER-FIRE  HALL  J3 

D 

MO(O.OIO) 

Hi 

KITCHENER-FIRE  HALL  |4 

J 

MO(O.OIO) 

tat 

lAMBRIDGE-OISTRIBUTION  »  STP 

J 

NO(O.OIO) 

RIVER  SAMPLE  OPPOSITE  MELL  K81 

ND(O.OIO) 

■  •  ■ 

DEC  27 
DEC  27 

DEC  27 
DEC  20 
DEC  20 
DEC  20 

DEC  20 

:ec  :o 


:e:  :? 

DEC  28 

DEC  28 

DEC  27 

DEC  28 

DEC  27 

DEC  24 

DEC  24 

DEC  24 

DEC  24 

DEC  24 

DEC  2? 

DEC  29 

DEC  29 

DEC  31 

DEC  31 

DEC  31 

DEC  31 

DEC  31 

DEC  31 

DEC  31 

DEC  31 

DEC  29 

DEC  31 

-0E 
«0E 
mOE 

<0E 
MCE 
MOE 

MOE 
MOE 
MOE 
ICE 

«CE 

MOE 
ROE 
<QE 
HOE 

1CE 

MOE 

MOE 

MOE 
MOE 
MQE 
«0E 
MOE 

MOE 
DOE 
MOE 
MOE 
MOE 

MOE 
NX 

MOE 

»0E 

<0E 
MOE 

MOE 

«0E 


I 


'"«;   •  ; 


REVISED:  17-01-90  iH5/hr 

ANALYSIS  RESULTS  IN  PPB  (uq/l) 

}  «  SHARED  KELL 
M0(XX!  :  NON  DETECTABLE  'XX'  LIMIT 
"••  ^  ANALYSIS  NOT  DONE^FQR  PARAMETER 
A  «  APPROXIMATE  RESULT 
1*  '  NOT  AVAILABLE  -DIRTY  SAMPLE 
(?)  *  QUESTIONABLE  RESULTS 


GRANO  RIVER  SURVEY  -  EUEM  '0  OUNMVILLE 
CHRONOLOGICAL  HISTORY 
l  9  8  9 


SAMPLE 

T     N-NITROSOOI 

N-NITROSOOI 

CYCLOHEXY 

CYCLOHEXY 

DATE 

DATE 

WELL  DESCRIPTION 

Y      METHYLAMINE 

METHYLAMINE 

LAM  WE 

LAMiNE 

RESULTS 

P            RA« 
E 

TREATED 

RAN 

TREATED 

CONFIRMED 

SAMPLED  3Y: 


MOE  INTERIM  GUIDELINE  (jpOj 


0.014 


550 


:ec  29 


5RANTF0RC -MATER  TRf.  PLANT 

JRANTFORO-DISTRIBUTION  i  STP 

CAYUGA  -  B/G  RESTUR. 

CAYUGA  -  CORNER  VARIETY 

six  iat:ons-f:re  hall 

JN [ROYAL  -  BUILDING  137 
JNIRCYAL  -  BUILDING  113 
-NIROYAL  -  BUILDING  J33 


- 

NDiO.010) 

0.013 

D 

3.015 

D 

i  «  ■ 

0.011 

D 

(   r  * 

0.012 

5 

0.078 

2.5 

■  ■  < 

3 

■  1 1 

D.OH 

«  »  ■ 

■>  .  i 

DEC  29 

HOE 

•  t  • 

DEC  31 

<0E 

tit 

DEC  28 

HOE 

i  1 1 

DEC  28 

MOE 

i  t  t 

DEC  29 

MOE 

■  .  > 

;an  5 

MOE 

■  i  . 

JAN  5 

MOE 

■  it 

;an  5 

«■>: 

■  *w 


REVISED:  2-21-9S  1130/hr 

ANALYSIS  RESULTS  IN  PPB  (uoVl) 

}  •  SHARED  W&L 

MO(XX)  ■  MQN  DETECTABLE  'XX'  LINT 

'"  i  ANALYSISJOHONE  m  ?ARAHE"R 

A  i  APPROXIMATE  RESULT 

MA  --  NOT  AVAILABLE  -OIRTy  SAMPLE 

(?)  *  QUESTIONABLE  RESULTS 


'MRANO  RIVER  SURVEY  -  EL1UM  TO  DUNNVILLE 
J  CHRONOLOGICAL  USTORY 


*7 


19  9  0 


AMPLE 

N-NITROSODI 

N-NITROSODI 

DATE       SUBMISSION 

SAMPLE 

DATE 

WELL  DESCRIPTION 

METHYLANINE 

METHYIANINE 

RESULTS        NUMBER 

NUMBER 

RAW 

TREATED 

CONFIRMED 

IBERIA  DRINKING  MATER  GUIDELINE  .poo) 


0.014 


JAN  2.   :m  ..NIRCYAL  BUILDING  113  SUMP 

UN [ROYAL  BUILDING  137  SUMP 

,N [ROYAL  BUILDING  113  SUMP 

JNIROYAL  BUILDING  »33  SUMP 

ELM  IRA  STP  -  ;IL"E.R  JAKE 

'OWN  SEWAGE  •  SOUTH  WING  ST. 

"WN  SEWAGE  -  MARSHALL  FlUNf 

JNIROYAL  DISCHARGE  '0  STP 

EUR*  S"P  -  TREATED  LUC  5LJDGE 

ELNiH  STP  EFFLUENT  -  3Q$T  liLQRINAriON 

BRANFORD  MTP 

iRANTFORO  MATER  DISTRIBUTION  AT  STP 

BRANTFORD  STP  -'INAL  EFFLUENT 

JAYIJGA  «TP 

JA*U6A  AT  POST  OFFICE 

OSHMEKEN  •  WTP 
DSHWEKEN  AT  FIRE  1ALL 

-AN  ":  ELM  IRA  STP  -  FILTER  CAKE 

CANAGAG1GUE  -  REGIONAL  RO  #21 

NITH  RIVER  COUNTY  RD.  136  BRIDGE 

GRAND  RIVER  -  NEWPORT  ROAD  BRIDGE 

GRAM)  RIVER  -HALDM/BRANT  COUNTY  lINE 

JAN  <  ELMIRA  STP  EFFLUENT  -  HE  CHLORINATE 

ELM  IRA  STP  EFFLUENT  -  POST  CHLQRINATION 

JAN  6  UNIRQYAl  DISCHARGE  TO  STP 

ELMIRA  TQWN  SOUTH  ».S.  TO  STP 
ElMIRA  TOWN  PARSH.  Fl.  TO  STP 
ELMIRA  STP  FINAL  EFFLUENT  TO  CREEK 

JAN  3  UN  [ROYAL  DISCHARGE  TO  ELMIRA  STP 

MISA  STATION  C900 
MISA  STATION 
MISA  STATION 
MISA  STATION  0200 
UM [ROYAL  -  VITAVAX  WASTE  MATER 
SHIRT  FACTORY  CREEK 
ElMIRA  -  WIDEMAN  RESIDENCE 


0.17 

•  1 1 

JAN  15 

CM  T  594 

3-18 

1.7 

•  <  . 

JAN  29 

WCMfSW 

3-37 

2.6 

.  i  i 

JAN  29 

WCWT594 

HI 

0.097 

•  *■ 

JAN  29 

MCWT594 

1-33 

«  •  t 

#CWT595 

ES-1 

NO(O.l) 

ttl 

JAN  5 

WCWT595 

ES-2    " 

NOTO.lj 

«  »  ■ 

JAN  5 

WCWT595 

ES-3 

200 

t  ■  • 

JAN  9 

WCWT595 

E3*< 

i  t  * 

MCWT595 

ES-i 

i  •  * 

0.21 

JAN  5 

*CWT595 

Li        ■> 

3.018 

0.019 

JAN  9 

EL-3\  El  - 

in 

0.024 

JAN  ? 

'-..'. 

t*t 

1.055 

JAN  5 

z   .7 

Noaoio, 

JAN  5 

:.-. 

t  •  • 

0.044 

JAN  5 

:.-' 

0.037 

1049 

JAN  i 

EW.  L -4 

ft* 

0.26 

,AN  4 

EL-5 

!■• 

WCWT593 

E5-9 

NO(O.Ol) 

i  •  * 

JAN  9 

WCWT593 

«H 

NOlO.Ol) 

■  ■  i 

JAN  9 

XCWT593 

3C-3 

ND(O.Ol) 

ft* 

JAN  9 

CIT593 

at-2 

WlO.Ol) 

•  1 1 

JAN  9 

WCWT593 

ac-i 

6 

•  •  • 

JAN  5 

4CWT-592 

ST1A 

it* 

0.24 

JAN  5 

WCWT-592 

ST1 

200 

*  4  ■ 

JAN  8 

MCWT-591 

1 

NO(O.l) 

.   ■   » 

JAN  3 

«CWT-591 

J 

NO(O.l) 

1  *  t 

JAN  3 

OT-591 

3 

0.26 

i   *   1 

JAN  3 

WCWT-591 

1 

ISO 

•   ■   ■ 

JAN  U 

WC20S97 

DGR-2 

0.24 

fl  •  • 

JAN  15 

WC20597 

DM- 4 

■10(0.030) 

1  ■  • 

JAN  29 

WC20597 

DGR-5 

0.039 

■  *  fl 

JAN  29 

WC20597 

OGR-6 

0.011 

»   I   I 

JAN  23 

WC20597 

OGR-7 

1.3 

•   i   ■ 

JAN  11 

WC20597 

DGR-3 

NTj(Q.QlO) 

I  ■   ■ 

JAN  15 

WC20598 

DGR-3 

MO(O.OIO) 

fl  »• 

JAN  15 

MC20598 

OGR-l 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


REVISED:  2-21-90  1130/hr 

ANALYSIS  RESULTS  IS  PP8  iucj/t) 

}  '  SHARED  WELL 
■  NON  OETECTAfllE  'XX'  LIMIT 


mm 

•  t  • 

A 

I?] 


»  ANALYSIS  N0U0NE  FOR  PARAMETER 

•  APP90TTJWTE  RESULT 

■-  NOT  AVAILABLE  -OIRTY  SAMPLE 

■  OUESTIONABLE  RESULTS 


SArtPLE 

DATE 


JAN  9 


m  :: 


.an  :; 


JAN  15 


GRAND  RIVER  SURVEY  -  ELI  IRA  TO  DUNNVILLE 
CHRONOLOGICAL  HISTORY 
1990 


JAN  16 


JAN  1? 


JAN  19 


WELL  DESCRIPTION 


INTER  IN  OR  INK  IMG  MATER  GUIDELINE  (ppb) 


3rantf0rd  mater  distribution  at  stp 

3rantf0rd  stp  final  effluent 

six  nations  mater  treatment  plant 

six  nations  public  works 

six  nations  fire  hah. 

ialedqnia  mater  treatment  plant 

cayuga  mater  treatment  slant 

dwhv11u  mater  treatment  plant 

e'.nira  sip  -inal  effluent  -  ^ost  chlorn. 

jN [ROYAL  DISCHARGE  T0  E-.MIRA  STP 

EINIRA  STP  FINAL  EFFLUENT  -  POST  DON. 

■jN  [ROYAL  DISCHARGE  TO  ELM  IRA  ST? 

JISQYAL  -  VITAVAX  MASit  MATER 

JN [ROYAL  -  AERATION  INFLjENT 

JRIROYAL  -  AERATION  EFFLUENT 

QHSNEXEN  MATER  TREATMENT  PLANT 

3H5MEKEN  ADMINISTRATION  BUILDING 

H.  JOHNSON  -  23  BICENTENNIAL 

.  i.  HAJAS 

ELM  IRA  STP  EFFLUENT  -  POST  CHLORINATIQN 

UNIROYAL  DISCHARGE  TO  ELMIRA  STP 
UNIROYAL  -  NAUGARO  M5  PROCESS  MASTE  MATER 

CAYUGA  -  »TP  TREATED 

CAYUGA  -  POST  OFFICE 

3RANTFQRD  -  MTP  TREATED 

BRANTFORO  -  CANAL,  RAM  SUPPLY 

ElMHM  STP  EFFLUENT  -  POST  CHLORINAIION 

UNIROYAL  DISCMARGE  TO  ELM  IRA  STP 
JRANTFORO  MAIER  -  110;  3RANTM0G0  PARK  DR. 

ELNIRA  TOMN  DISCHARGE  (NORTH)  TO  SfP 

ELNIRA  TOMN  DISCHARGE  (SOUTH)  TO  STP 

ELM  IRA  STP  EFFLUENT  -  POST  CHLORINAIION 

UNIROYAL  DISCHARGE  TO  ELM  IRA  STP 


N-N1TR0S0D! 

N-NITROSODI 

DATE 

SUBMISSION 

SAMPLE 

METHYLANINE 

METHYLANINE 

RESULTS 

NUMBER 

NUMBER 

RAM 

TREATED 

CONFIRMED 

0.014 


t  •  1 

0.017 

JAN  IS 

MC15352 

DGR-i 

1  t  . 

0.12 

0.013 

3.019 

JAN  11 

MC15353 

0GR1,  DGR2 

1 1  ■ 

0.4 

JAN  11 

MC15853 

0GR3 

»  4  « 

].:: 

JAN  11 

♦C15353 

DGR4  - 

NO(O.OIO) 

no(o.oio) 

jan  :: 

MC16044 

FS-flOl.  FS-002 

0.078 

3.311 

JAN  12 

«C1S0'44 

=S-003,  F5-004 

NOi'0.010) 

NOiO.OlO) 

JAN  12 

»C'.50<4 

FS-005.  FS-006 

i  f  * 

0.4 

#C15849 

KM 

130 

•  »  1 

MC15849 

OGR-4 

■  i  • 

13 

;an  15 

MCI5349 

OGR-6 

190 

l  •  • 

JAN  15 

MC15349 

DGH 

14 

■  t  * 

JAN  23 

MC15349 

DGR-1 

350 

*  '  • 

JAN  15 

•C15349 

JGR-: 

320 

tit 

JAN  15 

<C15349 

DGR-2 

NO(O.Ol) 

0.36 

JAN  17 

MC00073 

SN-4,  SN-1 

0.097 

>  •  ■ 

JAN  17- 

MC0OO73 

SN-2 

0.068 

.  ■  i 

JAN  17 

MC00073 

SN-; 

W0.Q1 ) 

i  *  ■ 

JAN  17 

#CQ0073 

SN-5 

■  ■  i 

0.59 

JAN  17 

MC15856 

DGR-I 

250 

)  i  i 

JAN  19 

MC15856 

}GR-2 

0.79 

>  t  ■ 

JAN  23 

MC15856 

DGR-3 

r  .  » 

W0.01) 

JAN  13 

MC15857 

DGR-1 

ill 

NO(O.Oi) 

JAN  18 

MC15857 

DGR-2 

«•■ 

NO(O.Ot) 

JAN  18 

MC15857 

DGR-4 

NO(O.Ol) 

I  t  I 

JAN  13 

MC15357 

DGR-3 

... 

0.62 

JAN  19 

MC15858 

DGR-2 

250 

•  ■  ■ 

JAN  19 

MC15858 

DGR-3 

t  *  t 

0.013 

JAN  19 

MC15859 

DGR-1 

0.034 

*  t  • 

JAN  23 

MC15860 

DGR-1 

0.055 

•  a  • 

JAN  23 

MC15860 

DGR-2 

•  *  t 

0.1 

JAN  23 

MC15860 

DGR-3 

210 

tti 

JAN  23 

MC1586Q 

DGR-4 

REVISED:  2-2HC  LlSMtr 

ANALYSIS  RESULTS  IN  PP8  iu9/'l) 

}  «  SHARED  mX 
ID(XX)  ■■  HON  DETECTABLE  'XX'  lIHIT 

"  ••  ANALYSISJOT-MNE  FOR  PARAMETER 

A  =  APPROXIMATE  RESULT 
1A  =  NOT  AVAILABLE  -DIRTY  SAMPLE 


. 


'  QUEST :o,NA8LE  RESULTS 


3RANG  RIVER  SURVEY  -  SUtfltt  TQ  CWNVILLE 
CHRONOLOGICAL  HIS'CRV 
1990 


SAMPLE 

M-NITRQSOOI 

1-NITR0S0OI 

DATE       SUBMISSION 

SAMPLE 

DATE 

NELL  DESCRIPTION 

METHYL AMINE 

NETHYLANINE 

(RESULTS        NUMER 

NUMBER 

m 

TREATED 

CONFIRMED 

INTERIM  DRINKING  WATER  GUIDELINE  ioob) 


0.014 


JN [ROYAL  -  AERATION  [NFLUENT 
3RANTF0RD  SrP  EFFLUENT  -  3QST  CHLORN. 

CAYUGA  -  SECONDARY  SCHOOL 
CAYUGA  -  JAMES  NlTOlENER  PWLIC  SCHOOL 

jan  :■:         mmn  ;!scha«ge  to  elmira  stp 

ELMIRA  STP  EFFLDENT  -  =OST  CHLORINAT10N 

jan  ;:        elsira  rcn  north  discharge  to  stp 

EiMlRA  TOW  COUTH  SISCHARK  '3  STP 

.NIRQVAL  DISCHARGE  TO  STP    STATIC  SAMPLE! 

:_.;}»  stp  ;-";..£*[  -  3QST  CHLORIHATION 

IAN  :•  yYAGA  4ATER  r^ATNENT  PLANT  -  RAN 

CAYUGA  ;:STR!BUT!0N  -  POST  JfFfCE 

3KSWEKEN  WAFER  'REATMENT  -LAN!  -  RAN 

JHSWEKE*  ADMINISTRATION  BUILDING 

3RANTFCRO  MATER  TREATMENT  PLANT  -  RAW 

BRANTFQRD  -  II  EDGERTON  ST. 
3RANTF0RD  STP  EFFwUENT  -  POST  CHLORIN. 

CAN  21  GUELPH  CITY  DISCHARGE  "0  STP 

SUELPH  STP  EFFLUENT  -  POST  CHLORN. 

ELMIRA  STP  EFFLUENT  -  POST  CHLORN. 

BRANTFORO  TOWN  DISCHARGE  TO  STP 

SRANTFORD  SIP  EFFLUENT  -  ?OST  CHLORN. 

JAN  25  WATERLOO  CITY  DISCHARGE  TO  STP 

WATERLOO  STP  EFFLUENT  -  POST  CHLORIN. 

KITCHENER  CITY  DISCHARGE  TO  STP 
KITCHENER  STP  EFFLUENT  -  POST  CHLORN. 

JAN  26       ELMIRA  STP  EFFLUENT  -  POST  OtORINATION 

DUB-L-E  SERVICE  CENTRE  -  390  ARTHUR 

iORIZONS  RESTAURANT 

HEARTWOOO  FURNITURE 

BILL  HILXER  -  330  ARTHUR 

LIFE  SKILLS  SCHOOL  -  158  CHURCH 

ARC  INDUSTRIES  -  146  CHURCH 


WC15860 

CGR-5 

'  • 

0.074 

JAN  23 

WC00075 

W 

■  1 

WO.Ol) 

JAN  23 

WCQ0075 

J-2 

■  ■ 

NO(O.Ql) 

JAN  23 

WC30075 

J-3 

290 

t  •  • 

JAN  23 

WCU538 

3R-1 

•  ■  ■ 

0.071 

JAN  23 

WCUS38 

3R-2 

3.072 

■  i  « 

JAN  24 

WC1S851 

558-1 

3.067 

.  i  ■■ 

JAM  24 

tC,::c' 

CGR-2 

360 

i  ■  . 

»N  J 

WC15351 

CG4-* 

0.06 

•  •  t 

JAN  24 

WC15351 

3GR-3 

0.318 

*  t  • 

JAN  25 

<c:;G5; 

'3C01 

i  t  i 

3.312 

JAN  15 

WC15037 

<B0Q2 

3.313 

t  it 

JAN  25 

WC16037 

<B003 

.  <  i 

3.14 

JAN  25 

#C16037 

\5GC« 

NO(0.310) 

t  1 1 

JAN  25 

WC16037 

<3005 

111 

N0(0.01i 

JAN  25 

416037 

<B006 

•  ■  « 

3.18 

JAN  25 

WC16037 

<B0O7 

0.1 

•  *  . 

JAN  30 

WCil  1590 

■j  i": 

•  *  < 

3.06 

JAN  30 

WCWT590 

SE-2 

*  1  I 

0.012 

JAN  30 

WCWT590 

EE-3 

0.21 

•  ■  • 

JAN  30 

4CWT590 

31-4 

*  *  > 

0.22 

JAN  30 

WCWT590 

BE -5 

0.043 

... 

JAN  31 

WCWT-589 

wi-1 

■    V    • 

0.057 

JAN  31 

WCWT-589 

<£-2 

3.24 

•  1 1 

JAN  31 

WCWT-589 

<:-3 

■  i  » 

0.4 

JAN  31 

WCWT-589 

KE-4 

tat 

WC15861 

CGR-1 

NO(O.Gl) 

tit 

JAN  31 

WCWT-588 

FUJI 

NO(O.Ol) 

tit 

JAN  31 

WCWT-588 

EL-02 

ND(O.Ol) 

•  •  t 

JAN  31 

WCWT-588 

EL-03 

0.57 

■  it 

JAN  31 

WCWT-588 

EL-04 

N0(0.01) 

III 

JAN  31 

WCWT-588 

EL -05 

NO(Q.Ol) 

«  •  ■ 

JAM  31 

WCWT-588 

EL -06 

I 
I 


REVISED:  2-21-90  LiiO/hr 

ANALVSIS  RESULTS.  IN  »P8  tug/1 ) 

)  =  SHARED  WELL 
NOiXX)  --  MON  DETECTABLE  'XX'  JO  IT 

«  ANALYSISJQT-1M  FDR  'ARANETER 
APPROXIMATE  RESULT 
"0T  AVAILABLE  -DIRTY  SAMPLE 
QUEST I0NA6LE  RESULTS 


A 
NA 


GRAND  RIVER  SURVEY  -  ELMIRA  TO  DUNMVILLE 
CHROMOLOG ICAL  HISTORY 
19  9  0 


SAMPLE 

N-NITR0S0D1 

N-NITROSQDI 

DATE 

SUBMISSION 

SAMPLE 

DATE 

HELL  DESCRIPTION 

HETHYLAMINE 
RAW 

HETHYLAKINE 
TREATED 

RESULTS 
CONFIRMED 

NUMBER 

NUMBER 

INTERIM  DRINKING  MATER  GUIDELINE  ■  oob I 


0.014 


I 
I 


:AN  27         jNSflYM  DISCHARGE  TO  SI?  -<HR.  C0.1P. 

JAN  19  E-.vRA  EFFlJENT  ■  POS"  CHLORINAIHW 

•JNIROYAL  DISCHARGE  TO  STP 
:RANrFQRO  m  SEWAGE  TO  S*fl    COMBINED) 
3RANTFQRD  STP  EFFLUENT  -  PCS'  QtORN. 

JNIROYAL  -  AERATION  TANK  CONTENTS 

IAN  20         3WSTF0R0  RAW  SEWAGE  ">  5'P  .COMBINED) 

3RANTFCRD  ST?  FLUENT  •  POST  CHLORIN. 

J.^NTcnRD  RAW  SEWAGE  -  DISCHARGE  ?T.  Jl 

5P4Nf-:sr  3AM  S£MK  .  DISCHARGE  ST.  12 

jSANffORO  'An  SEWAGE  -  DISCHARGE  PT.  |1 

iRANTFORO  RAM  SEWAGE  -  DISCHARGE  PT  J4 

::nest:ga  country  club  -  well  t2 
::nes":ga  :mm  cm  ■  well  ii 

GGNESiOGA  COUNTRY  CLUB  -  <£Li  »3 

El*  IRA  -  3ARrHOLEOQW    358  ARTHUR 

EH  IRA  -  5.  MARTIN  362  ARTHUR 

ELMIRA  -  HARDER  374  ARTHUR 

GUELP  -  AIR  MON.  STATION  5HRS.  SiGRNO 

GUELPH  -  AIR  MON.  STATION  6HR.  8KGRND 

ELM  IRA  ARENA  •  FIELD  BLANK 

.'AN  31      UN  [ROYAL  SURGE  TANK-SUMP  CLEANING  EFcLjENT 

ELK  IRA  STP  EFFLUENT  -  POST  CHLORINATION 

UNIROYAL  DISCHARGE  TO  STP 

ELM  IRA  -  C.  WIOEOAN  366  ARTHUR  ST 

ElMRA  -  0.  SAUNOER  383  ARTHUR  ST 

ELMIRA  -  C.  SZMUNK  364  ARTHUR  ST 

ELMIRA  -  CRESSOAN  326  ARTHUR  ST 

ElltflM  -  C. SHOEMAKER  120  3ARNSWAL.0W  AVE 

ELMIRA  -  J.  LEWIS  342  ARTHUR  ST. 

:A"JGA  WATER  TREATMENT  PLANT  -  RAW 

CAYUGA  -  POST  OFF  ICE 

OHSWEKEN  WATER  TREATMENT  PLANT  •  RAH 

OHSWEKEN  DISTR.  -  WATER  TOWER  EFFLUENT 

3RANTFQRD  WATER  TREAT*.  PLANT  -  RAW 

3RANTFGRD  WATER  TREAT.  PINT.  OUTPUT 


560 


JAN  31       WC15363 


DGR-3 


t  *  • 

0.098 

JAN  31 

WC15363 

DGR-1 

520 

i  r  ■ 

JAN  31 

WC15363 

DGR-2 

0.092 

■  >  > 

eEB  7 

wCWT-537 

31-1 

•  ■  * 

0.061 

CE3  7 

WCWT-537 

3E-2 

350 

i*i 

FEB  I 

•C-L5862 

DGR-1 

115 

i  t  ■ 

FEB  7 

WCWT-586 

31-1 

in 

0,079 

fEB  ' 

WCM--586 

3E-2 

3.059 

r    •    ■ 

•53  5 

WCWT-586 

31-3 

3.3 

III 

:E5  5 

wCWT-586 

r.-i 

3.052 

1  •! 

FE8  5 

WCWT-586 

31-5 

3.013 

•    >    I 

"a   * 

WCWT-586 

-;:-: 

iOilJl) 

•   .   . 

:E3  3 

WCC0076 

£0-1 

NOl'O.Oli 

:E3  3 

«C30Q?6 

eg-: 

WO. 01) 

1  '  * 

FEB  9 

WC00076 

EO-3 

NO(O.Ol) 

*   t   ■ 

FEB  9 

WC00C76 

EO-4 

NOiO.Oli 

l|   • 

;E3  12 

WCQ0076 

Efl-5 

NO(0.01; 

•   1   ■ 

:E3  21 

wCOOO/6 
WCIM003 
WC 10003 

WCIM003 

EO-6 
M01-A 

302-3 
306-3 

.   .   * 

WC-15867 

DGR-1 

»  t  * 

3.2 

:E3  1 

wC- 15863 

DGR-1 

2300 

•  i  • 

FEB  i 

WC- 15868 

DG4-2 

WO. 01) 

« 1 1 

FE3  21 

WC-00O77 

M-l 

NOiO.Ol) 

•  ■  * 

FEB  21 

WC-0O077 

DJ-2 

"(010.01) 

•  i  * 

FEB  21 

WC-00077 

OJ-3 

NOiO.Ol) 

r   •   ■ 

FEB  13 

<C -00077 

DJ-< 

WO. 01) 

•  «  t 

FEB  13 

WC-00077 

DJ-5 

NOiO.Ol) 

*  *  ■ 

FEB  21 

WC-00077 

DJ-6 

NOiO.Ol) 

•   *   « 

FEB  7 

WC- 16033 

KB -001 

ND(O.Ol) 

FEB  7 

WC-16033 

K8-Q02 

10(0.01) 

>  ■  * 

FEB  5 

WC-16033 

KB-003 

r  '  i 

0.053 

FEB  5 

WC-16033 

KB-004 

NO(O.)l) 

FEB  5 

WC-16033 

<8-005 

»  *  ■ 

NOiO.Ol) 

FEB  5 

WC-16033 

<B-006 

- .  •  - 


REVISED:  2-21-90  L130/hr 

ANALYSIS  RESULTS  IN  PP8  iug/1 ) 

}  "  SHARED  HELL 
ND(XX)  ■  NON  DETECTABLE  'XX'  LIMIT 
'"  =  ANALYSISJOT-WNE  FOR  PARAMETER 
A  i  APPROXIMATE  RESULT 
NA  «  NOT  AVAILABLE  -DIRTY  SANPLE 
(?)  *  QUESTIONABLE  RESULTS 


3RAN0  RIVER  SURVEY  -  EUDM  TO  DJJIiWtUi 

CHRONOLOGICAL  HISTORY 
19  90 


I 


SANPLE 

N-NiTROSODI 

N-NITRQSQDI 

DATE 

SUBMISSION 

SAMPLE 

DATE 

HELL  DESCRIPTION 

NETHYLANINE 
RAN 

NETHYLANME 

TREATED 

RESULTS 
CONF  IRNED 

NUMBER 

NUMBER 

INTERIM  DRINKING  HATER  GUIDELINE  >sob; 


0.014 


:E3  I        gJflM  ST«  EfflUEl?  -  30ST  CHLORINATION 

EUUM  STP  -RAM  3EHAGE  -  MUNICIPAL  NORTH 

ELM [RA  37?  •  RAH  SEHAGE  -  MUNICIPAL  SOUTH 

JN [ROYAL  SEHAGE  DISCHARGE  T0  5TP 

•53  :         ELMIRA  STP  EF-'LJENT  -  >QST  CHLORINATION 

uniroyai  :;sc:-arge  :o  stp  f static) 

.NIROYAL  -  JLCG  II  SUMP 

Mwm.  -  5l:g  .:    «- 

jN [ROYAL  -  1LDG  3  iu* 

jN  [ROYAL  -  Ph  3AS>  . 

JN  [ROYAL  -  BALANCE  TANK 

,N [ROYAL  •  EQUALIZATION  TANK 

\M  [ROYAL  -  iURGE  fANK 

-  ::*AL  -  AERATION  'ANK 

LftlM  STP  EFf«,J6i*T  -  ?OS"  CKLOR [NATION 

53  5         JNIMYAL  DISCHARGE  TO  STP-SUMP  .STATIC) 

E.MIRA  ST?  EFFLjENT  -  3QST  CHLORINATION 

:E9  6         'RESTON  STP  EFFLUENT  -  POST  CHLORINATION 

PRE5TQN  STP  -  DISTILLED  HATER 

SALT  STP  EFFLUENT  -  POST  CHLORINATION 

HATERLQO  STP  EFFLUENT  -  POST  CHLORINATION 

KITCHENER  STP  EFFLUENT  -  POST  CHLORINATION 

GUEIPH  STP  EFFLUENT  -  ?OST  CHLORINATION 

3UELPH  STP  -  RAH  SEHAGE 

SALT  HATER  DISTRIBUTION  -  SALT  STP 

ELMIRA  STP  EFFLUENT  -  POST  CHLORINATION 

ELMIRA  STP  -  DISTILLED  HATER  -  BLANK 

CAYUGA  HATER  TREATMENT  PLANT  -  RAM 

IAVUGA  DISTRIBUTION  •  »QST  OFFICE 

OSHHEKEN  HATER  TREATMENT  PLANT  -  RAH 

QSHiEXEN  DISTRIBUTION  -  J.C.  HILL  SCHOOL 

SRANTFORO  HATER  TREATMENT  PLANT  •  RAH 

3RANTF0RD  HATER  DISTRIBUTION 

OSHHEKEN  DISTRIBUTION  -  HEALTH  CENTRE 

GRAND  RIVER  -  HE  ST  MONTROSE  BRIDGE 

CANIGAGIGUE  CREEK  -  REGIONAL  ROAD  21 

CANIGAGIGUE  CREEK  -  IRON  BRIDGE 


■  1  • 

2.1 

CE3  2 

HC-15865 

DGR-1 

0.046 

•  •» 

FEB  2 

•C-15365 

DGR-2 

0.16 

■  •■ 

CE3  2 

HC-15865 

1GR-3 

530 

.  ■ . 

FEB  2 

HC- 15365 

JGR-4 

tit 

0.048 

:E3  5 

HC-15364 

DGR-1 

<20 

CEB  5 

HC- 15864 

DGR-2 

1.6 

.  .  » 

::3  19 

«C-15369 

'JNI-1 

0.33 

t  *  ■ 

F£J  [a 

•C-158H 

JNI-2 

1 

*  •  ■ 

53  31 

HC- 15369 

*H 

390 

•  *  • 

FEB  20 

HC- 15669 

WM 

130 

•  •  t 

::3  JC 

HC-15369 

;«I-5 

410 

•  ■» 

Fed  21 

»C- 15369 

ji-6 

540 

■  *  » 

m  n 

«C- 15369 

M'l 

1300 

•  ,  ■ 

n  a 

HC- 15369 

JNI-8 

3.13 

»  «  • 

53  7 

hC-  15369 

JM 

340 

1  •  t 

F£B  * 

HC-1587D 

DM-L 

*  •  • 

0.022 

FEB  * 

hC-15370 
hC- 00082 

m-2 

STP-l 

•  if 

HC-OC082 

5TP-2 

... 

HC  -00082 

STP-3 

•  •  ■ 

*C -00082 

STP-4 

»  t  * 

HC  -00082 

STP-5 

til 

HC -00082 

STP-6 

i  •  ■ 

HC -00082 
hC -00082 

cro-7 

STP-8 

t  i  . 

HC-Q0082 

SIM 

•  •« 

HC-0O082 

STP-l 

0.011 

•  •  t 

FEB  9 

HC-16046 

*B001 

•  ■  ■ 

•40(0.01) 

£E3  9' 

HC- 16046 

<8002 

NO(O.Ql) 

... 

FEI  12 

HC-16046 

<8003 

*  •  • 

0.027 

FEB  12 

HC-16046 

<9004 

NO(O.Ol) 

■  i  i 

FEB  12 

HC- 16046 

KB005 

■  *  ■ 

NO(O.Ol) 

FEB  12 

#C-16046 

<B0Q6 

*  ■  • 

0.016 

FEB  9 

HC-16046 

KB007 

NO(O.Ql) 

it* 

FEB  9 

HCAf-295 

RV-l 

ND(O.Ol) 

■  ■  | 

FEB  9 

HCAT-295 

RV-2 

0.11 

.  *  * 

FEB  9 

HCAT-295 

RV-3 

I 


REVISED:  2-21-90  1130/hr 


ANALYSIS  RESULTS  IN  PPS  (ug/D 


} 

mm 

» •  i 

i 

SA 


SHARED  *ELL 
HON  0ETECTA6LE 


'XX*  LIMIT 


■-  ANALYSISjtOT-MNE  FOR  3*RANETER 

«  APPROXIMATE  RESULT 

--  «I  AVAILABLE  -DIRTY  SAMPLE 

■  QUESTIONABLE  RESULTS 


GRAND  RIVER  SURVEY  -  ELM  IRA  "0  OUNMV  [LL£ 
CHRONOLOGICAL  11ST0RY 
I  9  9  0 


SAMPLE 

DATE 


MELL  DESCRIPTION 


M-MITROSOOI 

N-NRROSODI 

DATE 

SUBMISSION 

SAMPLE 

METHYLAMINE 

METHYLAMINE 

RESULTS 

NUMBER 

DUMBER 

RAM 

TREATED 

C3NF IRMED 

INTERIM  DRINKING  «ATER  GUIDELINE  . pob "• 


0.014 


E3  7 


CONESTOGA  RIVER  -  40QLtfID!  ?0  W 

GRAND  RIVER  -  rtfV  V 

GRAND  RIVER  -  -"REEPORT 

GRANO  RIVER  AT  5l*IR  3RIDGE 

SPEED  RIVER  -  DN  J3 


hITH  RIVER  -  -MV  2JA.  3 ap;s 

•Li IRA  STP  EF=LUENT  -  =OST  CHLORINATION 
.NlROYAL  -  EQUALIZATION  TANK  QVERF;.;* 


FEB  8 


GRAND  RIVER  -  GLEN  MORRIS  BRIDGE 

GRAND  RIVER.-  BRANTFORO,  MARKET  ST 

GRAMO  RIVER  -  CALEDONIA,  OLD  HYW  16 

GRANO  RIVER  -  YORK 

TRIP  BLANK  *L  AN6ER  -  HftC  rfATER 

ELMIRA  STP  EFFLUENT  -  "GST  CHLORINATION 

WATERLOO  STP  EFFLUENT-POST  CHLORINATION 

<ITCHENER  STP  EFFLUENT-POST  CHLORINATION 

WESTON  STP  EFFLUENT-DOST  CHLORINATION 

GALT  STP  EFFLUENT-POST  CHLORINATION 

GUELP  STP  EFFLUENT-POST  CHLORINATION 

»ARIS  ST?  EFFLUENT-POST  CHLORINAIICN 

BRANTFORO  STP  EFFLUENT-POST  CHLORINATION 

CALEDONIA  STP  EFFLUENT-POST  CHLORINATION 

ELMIRA  -  DUNKE  STREET  RESERVOIR 

ELMIRA  -  REUEL  RESIDENCE 

ELMIRA  -  BAUNANN  RESIDENCE 


NO(O.Ol) 

t  «  I 

CE3  9 

#CAT-295 

RV-4 

NO(O.Ol) 

*  •  1 

:E3  9 

nCAT-295 

RV-5 

10(0. ai) 

1(1 

:E3  9 

*CAT-295 

W-6 

NO(O.Ol) 

I  *• 

FEB  L2 

•CA--295 

RV-T 

WQ.01) 

•  «  1 

;E3  12 

4CAT-295 

RV-3 

NOfQ.Ql) 

t  1  t 

CE3  13 

«ca;-:9S 

<CAT-295 

RV-9 

RV-iO 

NOiO.Ol) 

.  1  . 

:3  12 

*CAT-29? 

RV-U 

*  »  » 

3.011 

i?  :: 

<C - 15372 

3GR-1 

420 

•  i  • 

PES  21 

#c-i-:a73 

4CAT-296 
•CAT-296 

4CAT-296 
ICAf-296 

4CAT-296 
ICAf-296 

«CAT-296 
•CAT-296 
tfAT-296 

:gr-: 
'v-: 

;■,.; 

RV-j 

RV-6 
RV-7 

Rv-a 

5V-9 

MiO.Sli 

HI 

FEB  12 

»CAT-29b 
MCAT-296 

5V-10 

RV-U 

NO(O.Ol) 

*  •  • 

rE3  13 

HCAT-296 

RV-12 

10(0.01) 

.  ■  • 

CEB  13 

rfCAT-296 

RV-13 

NOiQ.OD 

III 

FEB  13 

MCAT-296 

RV-1« 

10(0.010) 

"  i 

:EB  21 

MCAT-296 

RV-15 

NOiO.010) 

:E3  21 

»CAT-296 

RV-16 

0.029 

CE3  20 

iCAT-296 

RV-17 

0.37 

FEB  20 

KAT-296 

RV-13 

0.073 

FE3  20 

*CAT-296 

RV-19 

0.037 

FEB  20 

WCAT-296 

RV-20 

0.015 

CE8  20 

lCAI-296 

RV-21 

NO(O.OI) 

FEB  20 

#CAT-296 

RV-22 

0.07 

FES  20 

KAT-296 

RV-23 

0.083 

FEB  20 

MCAT-296 

RV-24 

■iO(0.01) 

•  it 

CE3  12 

«-1587< 

ElHRA-1 

0.011 

*  i  | 

FEB  12 

KC-15874 

ElMIRA-2 

N0( 

0.01) 

III 

FEB  13 

ICJH-0O57 

5 
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ANALYSIS  RESULTS  IN  PPB  iuj/1] 

}  :  SHARED  WELL 
NOlXX)  •  NON  DETECTABLE  'XX'  UNIT 
"'  *  ANALYSISjjQT  WNE  =QR  PARAMETER 
A  •  APPROXIMATE  RESULT 
M  ■-  NOT  AVAILABLE  -DIRTY  SAMPLE 
?'  :  3UESTI0NA8LE  RESULTS 


ORAM)  RIVER  SURVEY  -  ELM  IRA  TO  OUNNVILLE 
CHRONOLOGICAL  HISTORY 
139  0 


SAMPLE 

N-NITRQSQDI 

N-NITROSODI 

DATE 

SUBMISSION 

SAMPLE 

DATE 

WCLL  DESCRIPTION 

METHYLAMINE 
RAM 

METHYLAMINE 
SEATED 

RESULTS 

CDNF IRNED 

NUMBER 

NUMBER 

INTERIM  DRINKING  MATER  GUIDELINE  ipob) 


0.014 


::3  ?         EiMlRA  STP  EFFIUEHT  -  ?OS*  :uL3R!NAMCN 
E.MIRA  ST?  ECFLUENT  -  DISTHlfl)  MATER 

c:3  12       EUtDU  STP  E"U£NT  -  POST  CyL3:RINATION 
ELMIRA  ST°  -  BLANK  SAMPLE 

CE3  11       ELMIRA  STP  EFFLUENT  -  =OST  CHLQR  [NATION 
ELMIRA  STP  EFFLUENT  -  DISTILLED  MATER 
ELtMA  10NI:CR!N6  mEL.  -  5M3 
E.MIRA  ".QMITCRING  HELL  •  53- It 

"A  I?       ElmIRA  SIP  EFCLJENT  -  ^GST  CHLCRWAUON 
ELMIRA  STP  EFclUENT  -  DISTIlLED  MATER 
ELMIRA  STP-RAI  5EMAGE  -  MUNICIPAL  l**TH 

Eu.MlRA  SIP   -  NORTH  MUNICIPAL  91AM 

EUMA  :"-3AM  IEmAGE  -  MUNICIPAL  SOUTH 

Em  MA  STP  -  SOUTH  MUNICIPAL  BLANK 


MD 


ND 


1 1  * 

10(0.31) 

:E3  12 

K- 15866 

DBJ-i 

(0.01; 

4   t  I 

m  i2 

•C- 15866 

D8J-2 

>  <  t 

3.3S3 

FEB  19 

•t-isa/5 

jGR-1 

(0.01) 

•  •  » 

FEB  19 

MC-15875 

DGR-2 

•  It 

0.317 

CES  19 

MC-I53?7 

DGR-1 

.012 

•  i  * 

-"3  19 

KC-15S77 

DGR-2 

3.13 

■  i  a 

::5  11 

O-00S8 

3,32 

•  «  » 

:E3  a 

•Cm-GOEb 

•  t  < 

C-1SI7I 

DGR-1 

t    •   9 

KC-1587S 

DGR-2 

■    .    1 

MC-15378 

DGR-3 

•    t   • 

«C-l;3'i 

DGR-4 

«    •    t 

<M5878 

a-5 

•    •    * 

<-15o78 

ISJH 

Uilnjil  -  Ellin  Sine; 

Pmuten  EtCHillf  tit  Likiratirj  DettdUi  Lint 


SUtiei  CC  -  5     _  IMti  STP  rial  EffUiit 

Zi*f***i  hit  Cticcitniiti    lilU         PIQi/G 


11/02/11 

119 

■1/1 

IT/ll/ll 

1121 

•1/1 

ll/ll/ll 

4(90 

»|/I 

:,  i-op 

11/41/11 

1490 

•1/1 

:,<,s-T 

M/n/ii 

no 

■|/l 

. 

It/11/27 

i;o 

■f/1 

IT/M/ll 

100 

■1/1 

17/01/20 

no 

»|/1 

IT/ll/ll 

Ml 

If/1 

11/01/11 

110 

■|/J 

lt»*«iltiltitu'Aiii 

ll/W/ll 

I 

l|/I 

■ 

Cllarodlbrsitiethie 

tl/OS/lS 

1 

•l/I 

- 

Ckliroftu 

H/02/04 

1 

•1/1 

. 

3C/0S/15 

1 

•1/1 

Trlclloroetlue 

H/02/04 

1 

* 

«1/1 

. 

IS/02/23 

ir 

If/1 

leiaclItrocjcIabiUdlctf 

11/01/14 

l 

l|/l 

. 

11/11/2! 

l 

il/l 

IT/12/11 

« 
• 

•l/l 

11/ 11/ 11 

13 

•f/I 

It/05/24 

:j 

■l/I 

is/01/12 

• 
i 

■1/1 

Peiticilgrtpiciil 

11/11/14 

no 

•l/I 

S00  if/1 

11/12/11 

10 

H/l 

II/0I/11 

no 

H/ 1 

It/92/21 

55 

■t/'I 

2,1,1-Trlcllirtfltnl  11/01/11  HI  ij/1      rrl'i  II  l|/l 

:,!,4,S-TetNcil»r«pleiiI        ll/01/li  J2J  ig/l    Tttn'i  l  ig/1 

2,1,1,1  Tetrickltripicul         11/01/11  249  i(/l 

2,4,J-T;lcHir»plei«l  17/11/21  2(0  if/ 1 

lt/tt/11  Itl  i(/l 

iSJiill 


Diinjj]      EliJrj  Jgfiej 


htiuttu  luttiln  "«  liiinlMj  Detectlti  Llilt 

Slitiu  cc  •  5          Ettn  STP  riui  Efflieit 

c*«f«»*                                    Bill           Ceiceitritlti    Bilti 

PHi.C 

!,1,l-rrlclUrtpkti«| 


11/11/11 

421 

If/1       See  TH'i 

II/M/1J 

1100 

•1/1 

h/ii/:i 

(11 

n/i 

M/u/z? 

m 

If/1 

it/i:/ii 

10 

If/1 

if/if/Ji 

(0 

•f/1 

t?/ot/:o 

190 

•I/I 

ir/u/oj 

10 

■f/1 

ll/OI/ll 

too 

If/I 

ii/ii/:j 

100 

■f/1 

ii/o:/:j 

i:o 

if/ 1 

»  Jll  II 


APPENDIX  "G" 


Air  Emission  Information 

Odour  Complaint  Summary 

Table  (1)  -  Summary  of  Uniroyal  Complaints 

Table  (2)  -  Complaints  Listing 

Table  (3)  -  Uniroyal  Response  to  Complaints 


TARI L  1 

UNIROYAL  -  COMPLAINTS 


i 

YEAR 

JAN. 

FEB. 

MAR. 

APR. 

MAY 

JUNE 

JULY 

AUG. 

SEPT. 

OCT. 

NOV. 

DEC. 

1903 

- 

1904 

0 

1 

5 

4 

5 

10 

6 

2 

4 

2 

3 

0 

1905 

3 

1 

5 

1 

10 

10 

5 

6 

4 

14 

4 

1 

1906 

2 

4 

2 

4 

9 

3 

7 

1 

2 

1 

0 

0 

1907 

0 

0 

0 

0 

2 

2 

0 

4 

4 

3 

5 

2 

1900 

1 

0 

1 

2 

2 

1 

2 

2 

1 

0 

3 

0 

1909 

0 

5 

2 

3 

2 

0 

17 

22 

12 

12 

4 

4 

Total  for  Year  1903 

1904 
19013 


42 
64 


1906 
1907 
1900 


35 
30 
15 


1909:  91 


FABLE   2 

'«•'•'"     '              ?;:„o  trb    St.    [Hi" 

'«'»•'!    !*               i    .,,  Er»    St.    tlairt 

f.oru.rr    it                Il-«»  CrB    st       (,.,,, 

rn***n  :*         »J;J^  tn  st.  tutrt 

-COMPLAINTS   1989           V.VcVV             «':«  Jr.  it.  get-* 


Mrtll 


) 


ton  I   11  13 :« 


Mrtt    Strut   tilt 


ttrbl    IJ  U:SO  l2^1IL 


N«r  II 


01:24  IMrtt    Strut   tut 


«,r    i|  11:00  Struct   UK 

Jum    7  lf:0O  Elatrl 

jutt   •  i:-.9J  flrtt    Strut   E. 

jun,   n  ittttttli-  trt    Strut 

Jan*   20  C»r  flmil   U/17  trt    Strttt 

junt   JO  17 :««  »•»•»   Strttt 

Jum   21  14:11  Ir»   Strtit 

jB»,   ji  j  Otri  Outtn   Strut 

Juno   21  10:17  »<nnr«   HIM 

July   l  11-00         tr»   Strtit                Od.uri    If.   rttiiriirl 

.    i.  •  nil          trt   Strut                »«-•»•'   »-•»" 

j!t.  i  "'•"           trt    Slr..t                 lMt..rT   tltrtl...   t...r 

J""  u  "           t,  fiki  n.                 •«•»" 

Jul,   10  11:00         It*"                                 (..uiuitl.tl 

&                                          SU  "?      *  33"'  ,..r-:."tr,..r 


j.l,  >o       »»       •»•  *«"•*  *WTM*  M"r 

tut   11         0f:4f  Outt   Strut  Ottirt   mil,  i«iuttii| 

tu|    II  10:00  Oil'     Strut  Ooourj    >«• 

tut   U  10: 11  ItiiUti  Otturi 

kiit   1*  11:11  Struct  Itto  Otourt 

tu|    It  81:  IS  Ctnttr    Strttt  Odourl    ltrtut 

tui    IS  1»:00  Hcttrbt   St  Irowt   mil 

tut    li         01:00  "at  •  «  Strata,   iiiir   (aatillle 

tiltll 

tut    1«  Will  Ctnttr    Jtrttt  Ottari 

tilt    10  01:1!  Outt    Strttt  Otturl    llri«t 

tut    U  11:00  trt    Strttt  Otourt    curtate    i-J    l1att/u» 

tut    II  l«:0O  Qutia    Strut  Otouri    tram    .<t-«i 

till    1»  11:00  Dult    Strttt  lurubul    autll    tr»u    ttsurt 

tut   If  10:11  »ttt   Strttt  Otouri   rttttu  llkl   "turrit"!. 

iluntt 

tut    H  0f:30  Outt    Strttt  Olturi 

tut   21  0S:O0  trt   Strttt  Otturt 

tut    2S  U:ll  tr»    Strttt  Olturi    ntbtrr 

tut    2*  11-50  Outt   Strttt  tern   cmncii    trti   tlturi 

tut   V  11:13            ••"   Strttt  Otiurt 

tut    2?  13  :««              «•«    Strttt  Otuurt    Iff    •«•    t«    ill     t«r 

tut    21  Of:00             Outt    Strttt  Otturt    tuful 

tut    21  11:00             Outt    Strttt  Strom    cfttulcli    bim'«| 

ttturi 

tut    21  10:00  Pir!    Att  lltultr    tartlM    rutttr 

MMr 

Slltltlir    U      00:01      ItrMNl l«tl    I    Wuj    II      Htt-Ot    Hour 
SttttMtr   II      17 til      Ctttrt    Strttt  tttur   It    ut 

irttrnttt 
Sttttsttr    II       20:lt      Juttl     Strttt  litlnitlim, 

l«««t    ttrfu«t 

ttttrl 
Jttttattr    II      11:00      Ittir    Jtrttt  ctnbctl    tttti-l 

Stgtiattr   If      11.10      Hiir    Itrttt  rttttr   ntll 

Jtgttattr    20      U'JO      Cmtrt    Strut  ttrntjlt    null 

Jtgttattr    21       11:20      Uttttnttlt    Crtt.  itrttt    ittur 

SugttMur   II      11:1*      Cmtrt    Strttt  itroic  1  tt- 1  Ut 

tttur 
SltttUtr    17       01:30      trt    Strttt  tttur 

SttttMtr    17       0 1  :  t  J      I'ttrUtt    Jflu  ttrrlbll    ttttr 

Stttlattr    17       3I:!J      Tlcttrlt    Strttt  tuxbli    tttur 

Sttttattr    If      15:  IS      tirniutl 1 ta   I    Nay    It      trial    laatt 

Octtotr   f  11:00  Firit   Itrttt  cuttlni.    itt.r 

Oc ttttr    1  13:00  lit!    Strttt  rtttlt    ta(    ttlir 

Octittr   1  14:00  Oatt    Strtut  tab  it 

Octttir   1*  01:41  trttt   Strtit  tttur  1-7   llteti 

l«tr 

Octottr    II  10:41  trt    Strttt  burnt    Itrrtrtta    MV 

Oetattr    (I  10:41  Vtttr    Strttt  Itrttt    frtttm    tttur 

Octottr   10  17:11  Struct  UM  t*ttt    imu.t   tanlau 

cal Itr' i   ttit 

Octittr  17  13:10  Ottt   Itrttt  ixcittWi   libit 

Octtttr    21  10:50  Clttrt    Strttt  itrtia   cttalctl    ttttr 

Octtltr    21  10:!l  bill'   Strtit  rttttr.    ttturt 

Octttir   21  11:11  Struct   Ltat  «« i 1 t    fiilitt 

Octtltr   10  11:11  Ottt   Strttt  ticctibtt  tain 

■i.tattr  I  11:00  It.   «tar«   Strtit         ittitttt.    tulitar 

tat  11 

■  •••aitr   7  14:11  lr»   Jtrttt  iltati   tf  Diet 

Witt 

■  tutatur   11        17:10  Jtraci   Hat  e.wtetl    •«•■'«, 
tt'tattr   It        17:41          trttur   Itrtat  taiiiai   cttaicil 

taaar 

uucaattr   1  11:00         latt   Strttt,   tlatri     ticttibut  itbti 

Otcuaatr  4  11:10  Ctatrtl    It.   tlairt       ttuititi   ittur 

la    Maun 
uuciaair   1  10:00  Ciatrt    It.    tlairt  atull    MastCll 

•  taar 
Otctattr    1)         11:41  •»»•   St.    llabrt  ituiuiul    cuaietl 

■  IIIF 


UMI«oWA-U        T^^POo-St" 


TA8LE   3 


tHBS 


oat-  -;-ft 


l7.:riQ" 


■13  TlSEC'IC.t 


.::'-:- 


Jun«   5       7:«5  pa       Charlil   St.       SSV  3   10  apn 


Jum    13      *«0   pa       Quaifl   St. 
Juni   Zl      7;  50   pa       Oull  St. 


At   7:35  p. a.    a  wind  chanqi  ,ls 
dtttctad   ind  31dq.il« 
Inciniritor  shut  down.     Call 
-tci-vw  during  Shutdown 

Pinod. 


Cut  f   10  ask       Call    rocuvtd  loout  ItKax* 
odour.     Unit  put  on  stings? . 


SJU   »   4-3  soft 


July  Z       1:05  pa      WE  'oronto      Eaat  Z 


July  IS     3:5S  pa      Utter  St.  SoutH  Z-3  mn 


July  IS     1:30  pa      WE  Toronto 


July   '.9     U:«0 


Flnen  Ct. 


Call   rtctivM  aoout  odour 
"hanqlnq   ir-ound   ill   Sty*.     No 
odour  prtunt  PR    inviit'.qition 
and  call  or  jjiidIi  to  satll   it 
•ttftar. 

••cox  unit  put   on   standay 
at   1:15  pa  altltouqn 
laqooni  won  llxoly 
lourca. 

No  action  taxan  jinct 
odour-s   10c  prtxint  tt 
Uti  of  coaoiaint  I 
■mutl  afUr  rtcuvinq 

call. 

A  nltroqin  roduiator 
ail  function  was  caujinq  a 
jHqht  HCI    »ontinq.     Till 
regulator  wai  shut  off 

itoooing  tho  vintinq  and 

«U    -wnno. 


East.  Uniuady    No  action  UkM  Han 
oaour  no  lonqir  pnsint 
at  >ltt  of  coaoiaint  10 
•nutii   aftir  rtcoiting 
call. 


Jmttaay  l 
Changing 


July   19     11:10  3"    WE  Toronto      Sauth-rfaat 

a  a>n 


Juir  21     5:30  pa      Quxi  St  South-tajt 

S-10  aen 


July  21     9:00  pa      WE 


South-East 


ln*ilt1qatar     l-Z  apn 
July  Zi     10:30  pa     Hall  St.  Sauth-tast 


July  Zl     11:00  9a    Ouki  St. 


South -East 
Viriaoli  to 
all. 


July  Zl     11:05  pa    Hatir  St.  Nortft-Cast 

l-Z  apn 


Sldq.M*   Incmtratar 
shutdown    althouqn   no 
Odour  dlticttd   dur-ng 
1nvist1qat1on   if 
plaint  sita. 


Votox  unit   shutdown  it 
6:40  pa. 

to    action  tlktn.    attai 
unit  alriady  shut  down. 

io   action   takin  -  odour 
niMoin  Purninq   ' tivti/ 
trash  uoon    tnviitiqacion. 

No  action  takin   HaCt 
scum  discovered  tl  N 
Municipal   Siwagi  Treat - 
aant   Plant   joon    tnvistl- 
ganon  at  11:08  pa. 

No  odour  presint  uoon 

1nv«stlqatlon  at  sua  of 

coaoiaint. 

Pilot  Plant  proem 

shutdown   in  can  of  odour 

•  ission. 


July  30     3:«5  pa      WE  Toronto      South-Eait 

7-4  son 


Jul*   10     «:0S  pa      WE  Toronto      Eait 

10  ash 


July  11      1:10  pa 


St. 


July  11     ]:*■  pa      *"•  »l- 


South -Eait 
1  «on 


Eait 

Z  aon 


Imotctlon  of  Plant  con- 
duccid.   1/4  of  plant  shut 
down . 

Injptctton  of  Plant  con- 
ducted,     [nvistiaacid 
ana  north  of  Plant  "flirt 
coaoiaint   siti 
IndleatM.      Incirxiiwed 
rendinis   wna   claiewo 
tnaro  ware  no  odours 
notlCld   »n  i  i  «   9imq 
outsidt   for  thi  intire 
aftirnoon. 

Investigation   indicated 

that   the   suiotcttd   sourct 
was  not   in  oooration. 
Thi   'moons  won  cauiinq 
ll  1gnt    odours  . 

No  odour  present  an 
Investigation   S  aioattl 
afttr  call. 


I 


TABLE   3(C0NT) 


Qili 


IUB 


mmia    "im  mgmai 


anam 


Auq.27 


2.45  pa 


RatZ   St. 
Suka   St. 

*CT"Uv«s- 
tiqator 


*uq.2i        9:10  ta    lUtx  St. 


NE-SE  vanaOle       Thrta  call  t  received  py  S.A.C. 

I  10-12  *ipn  of  '>nt   saall".      Investi- 

gator.  TP.B  and  Supervisor  and 
comlainants  could  detect  no 
Mour  it  Uttf.     Koto* 
jhutaowi  slnct   11:30  aa  08/25; 
81dq.fi*  shutdown   unci 
OS/2*.     Ho  further  action 
taken. 

C  to  IE  t  Strong  nauaaatlnqj  odour,     (tana 

next  to  none,  present  S  atnuttx  4ftir  call . 
Coaoiainant  could  not  detect 
iltttar.     Ha  further  action 

taken. 


9:20  ta     Charles  St. 


E   to  SE  »  Upon   tanedlato    Investlqailon. 

next  to  nana.         no  odour  detected  ay  TUB  or 
coaoiainant.     Our-ng 
Investigation   another  odour 
detected  froa  source  other 
than  Jiii royal.     No  further 
action  -.axon. 


9:00  pa     HOE  Toronto     Nona 


Several   coaolainti  racHvad. 
"lurnmq  odour".      Rueolsh   fire 
at  fteignoaunnq  progarty.     No 
furthnr  action   UkM, 


Aug. 31 


5:45  pa    Charles  St.     SSV  I  S- 10  aon 


B1dq.ll*   Indneratgr 
inutcovn.     Second  call  at  4:30 
pa  froa  :aaa  coaoiainant  to 
Indicate  proolea  solved.     No 
furtntr  action  taxen. 


Sept.*       12:25  ta     Finch  Place       Eut  I  i  aon 


Seol.12     12:20  ta     Barnswallon       East  I  5-4  aph 


"Surnl  Jul  fur  saall *.     No 
oaour  oetected   by   inv«jt.1  gator 
or  coaoiainant  at  sitt  or  m 
vicinity  of  Uniroyal   during  *5 
ainuio   tour.      Bldq.    I**   put   on 
stindBy  u  precaution. 

"Strong  odour*   resorted. 
Investigation  conducted   at 
si ta  Put  no  oaour  detected. 

Odour  detected  on  route  Pack 
to  Uniroyal.     Operations  at 
Bldq.*4  adjuitad.     Saturn  call 
at  1:15  aa  indicated 

coaoiainant  noticing  decrease 
1n  odour. 


12:45  aa 
Stpt.12     10:00  aa 


NOE  Toronto       E*Jt  I  5-«  *n     Sam  ai   above  call. 

Bamawallw  N/1  Coaoiainant  uoitt  about  idour 

at  12:30  aa.     Explanation  aada 
and  information  suoolted  as   to 
odour  thru  no  Ida   and  health 
affects  of  nercaptan 
coaoounds - 


Sept.  18    9:30  pa      WOE  Toronto  ESE  Man 


if.pl.  13     8:55  pa      WOE  Toronto       ESE  »  12  «W 


Sept. 21      7:*0   aa       Ctntrt   St. 


7:55  pa       HOE  Toronto       SSH  »   M-l«  ao«  Keoo 

froa 


**acn1ne  Snog  Saall* . 
Investigation  yielded  no 
dttacttd  odours   froa 
Uniroyal.     No   furthar  action 
taken. 

•id!  Suober  Saall*  an  -a tar 
St.    Investigation   found  no 
Mours   at  S1ta.     Residents    In 
araa  •disappeared"  «nen 
juoervisor  arrived.     SHqht 
odour  dtttctad  at  flnt  St. 
B1dq.   »«*  and  Wetox  gut  an 
jtanaoy  u  precaution. 

SS"rf  •   1*-15  apA   "Merfjiclde  Saall".     Slta 

Invalidation  could  not  da  tact 
odour.     Coaoiainant  could 
jtlll   saall   faintly. 

Resorts  froa  Contra  St.   and 
froa  Niqntmqan  araaa. 
Nlqlinnqale  call   could  not 
doscrioe  addur  «ictot  at   "froa 
Uniroyal*.     Callar  Mould  not 
give  naaeo  or  addrais  to  HOE. 
Invesngatlon   Indlcatad  odour 
froa  source  othar  than 
Uniroyal    for  Contra  St.   call. 
No  furthar  action  taken. 


UFUi2o^At_      tf-d  fb*i<** 


TABLE   3    (CONT) 


Lllfl 


tjtj        ujjt  inrtTtnw       Minn  mansion 

»uq.    I       1:00  aa  Not  fit*M          Narth 

Aug. 12       10:30  aa  !  Calli               East  •  I  apn 

1:«0  pa  HOE  Toronto       Eilt  I  *  apa 


»ug.!3         1:15  pa     Bobolink  EKE  I  4 

•laea 


Aug.l*         8:00   pa     Mat   Ilvan.  NC 


Aug. IS         7:10  pa     MOE  Toronto     SW  but 

lanitaady 

Aug. IS        5:12  pa  I 

6:00  pa     f lr«   St.E.      Eut  I  l-LO 


Aug. 18         «:3Q  pa  Quaan  St.  MJ 

4: AS  pa  Erb  St.  W 

5:00  pa  Quoon  St.  KM 

8:15  pa  6u*r4»oui*  tut  I  2-1  aon 

Aua. II        7:15  pa  Caatra  St.  Em  »  2-1  apa 

J:  15  pa  HOC  Toronto  Eut  I  2-1  apa 

Aug. 22        5:10  M  N0C  Toronto  SE  I  1  apt 


3E'»:'^ 


Strang  odourc   In  oaripn'! 
houja   froa  Uni  royal    or 
Martina,      to   ictloni   r«auir*o 
Stoma  of  Plant  baing  alraady 
In  tnutdOMi  for  aamtananci. 

Lagoon  iluogt  traatannt 
Mutdoun  bocaui*  of  rtpoitod 
calli. 

TRI  and  SuptnMior 
'nv«itlg»tod.    finding  Ugoon 
odoun  only.     Oparatloni 
•  Injdjr   itoosM  during  a. a. 

alls. 

AutocUva  incuqi  itirtod 
flaring   norui   »in«.      Hind 
cnang*  during  operation   (10-15 
ain.   duration) .     Shutdown  I 
7:50  p. a.     Call   raeaivod  • 
8:15  p. a.     aa  furtAar  action 
rtquirad. 

tldg. IU  Inelnarator  shutdom 
•t  "55  p. a.  bacaui*  of  aind 
cnanga.     Call   racaivad  it  8:90 
(.a.     Ha  fortiiar  actio* 

moulra*. 


Bldg.llA   Incinerator  sAutdowt. 


Tm  .dm   ta   the   caaoltint. 
Eaco  tndicatM  the  taurxt  to 
be  Uia  lagoon  tludga  project. 
Ho  furtAar  iction  poiUble. 

'Rotten  naiH*   Investigated. 
Matoc  Unit  put  an  itandby  ti 
precaution  to  appease 
coastal  nut. 

•brooana  and  rottan  eggs 

tan:".     aetoi  being  inutdOM 
froa  pravloiu  call   aireaoy. 

Veto*  Unit  alraady  oamg 
tAutdoaa. 

Ftra  a>1ef  Nad  ractlvad 
csaaialnu  froa  cltUani  and 
•  HUM   Plant.      Lagoons   -an 
causing  only  aaalU  ta  ba 
found.     <ao  fortAar  actlM 


1:41  pa     Ouka  St.  SSE  I  10  apa 


7:30  pa    MX  Toronto    SI  I  10  apt 


.agooni  found  ta  ba  causing 
■Bill,     Ha  furtAar  actio* 


♦a tiling   farther  U  ba  dona  for 
Lagoon  odour  soairca. 

ln»est1gation  found  only 
Lagoon  odour.     Ha  furtAar 
icon   Uteri 


Aug.2S      10:25  aa    Quae*  St.        East  I  5-10  aab 


SHa  1nv«ftlgit1oa  found  no 
odour  detectable.     Sllgnt 
•a tax   odour  neMcM   an   -aula 
back  u  »ia»t.     aatax  lAutooaa 
as  pracautloa  against  'Friday 
Night*  tills.     Ha  odour 
pratant  oa  review 
investigation  at   1:00  p. a. 

No  Mour  datactM  during  ilt* 

Imreatlaittea.      Sllgnt 
dtacatyl   odour   m-alant. 
Blstlllstlaa  attentions 
•looped.     Coaplelneai  could 
aat  detect  Pilar  I  1:20  p.a. 


Calli  racaWM   about 
jaair.      Investigation 
indicatM  nat  froa  Jai royal. 
Hog.  144  ana  Wats*  alraady 
iMudoun.     No  furUiar  actlM 
taaaa. 


TABLE   3   (CONT) 


DATE  I12£ 

Sept. 30     10:00 


I  QCATI.OH         Mtxn  HlgFCTiW 
NQE  Toronto       I  -  none 


10:30   ia     Centre   St. 


pcmu 

Several   coenlaints  f«m«  it 
S.A.C.  concerrnnq  HMkl  froa 
»r»«  of  Plant.     Net  froa 

Untroyel. 

'"tuPPer   (Mil*,      tat   detected 
durinq   investigation  0/ 

coaolaint   •  itMn    5   unitii   »f 
call.     Coaolalnant  could  no 
longer  detect   either.     Veroal 
jcuh  aver  talepnone  lurmq 
coaajiamt  to  supervisor  By 
coaplatnent. 


Oct.  9      11:10 


Not  SI  van 


Oct.!*       10:30  la     Park  St.*.         East  •  0-5 


Cnoklnq  odour  a,omq  Uirough 
h«r  house.     Too  upset  to  talk 
to   supervisor.     Kill    call 
M.O.E.     No  apvlous  odours 
detected   In  '1 *nt.     no 
location  to  investigate. 

on     lad  taalHnq  adour   30  inq 

tnrougn  property,     aatoi  put 
an  standby. 


11:00  aa    Era  St. 


Eut  •  0-5  ana     foul    saaat i T I n«j  adour. 


11-00  aa    WE  Toronto      Eait  •  0-5  apn    Coaoiemti  raeatved  0'  adour 

coamq   froa  Plant.     HMM 
already  on  standby. 


11:15  aa    Ert  St. 
7:30  pa    Ouka  St. 

7:35  pa     Ouka  St. 


Eait  »  0-5  aon    Sad  adour  gomq  tnrouqfi 

imiwitj  ■ 


SE  I   15   aon 


SE  »  15  -apn 


Oct.    20       5:45  pa     WE  Toronto       SW  »   15  apn 


5:15  oa    Charles  St.       S»  •  15  apn 
1:30  pa    Chariot  St.       S»  I  15  *>" 


Oct.   13       3:15  pa     Charlai  St.       Sa  I  10  apn 


Oct.   28     1Z:30  aa     Oulsa  St.  East 


11:15  aa     HOE  Toronto 
(Water  St. 
Spruci  St. 
Centre  St.) 

Oct.    30     10: 20  aa     Quia  St.  SouiiiEast 


Odour  coanlaint.      Supervisor 
unaole  to  detect  adour  at  :1ti 
l-saadlately  after  raceivinq 
call. 

1«  jdour   selected,      feed  rata 
to  carson  kiln  raauced  as 

precaution. 

Coaplalnlj  received  froa  tNE 
af   Plant   "Suming  Odour*. 
Sldq.    M*  Burnar   snutaew*. 


Sursinq   saall.     Sldq. 
already  snut  doim. 


I\* 


OH   and  gas  saall .     Upon 
tnvastlqatlon  a  Breaktnrouqn 
an  an  air  scruooer  -11 
dataramad.     On  raturn  to 
Plant,   corractiv*  action  «as 
in  progress.     Report  af 
easssion  aade  to  SAC. 

Invaitlqatton  af  raoort 
sat  tram  to  source  to  tie  the 
Sldq.    <!*   Incinerator. 
Oparatloni   stopped  panalnq   a 
mnd  ciianqa. 

Noise.     No  unuiual   noists 
idantlfled.      Inspection  oy 
Rtqional    Police  »   1:00  aa 
fauna  lotninq.     No  action   to 
Ba  taken. 

Caere)  ainta  received,  af 
adoun.     No  odours  detected  an 
Centre   and  Hater  Street!.     No 
propleas  determined  in  Plant. 

Noise.     Saaa  coaolaint   ai 
Oct. 28.     No  noise  detected. 
No  furtner  action  taaen. 


APPENDIX  "H" 


Uniroyal  Chemical  Ltd.  corporate  background  and  ownership 
structure 


UNIROYAL  era 


UNIROYAL  CHEMICAL  COMPANY 
INVESTORS  HOLDING,  INC. 


*  UCC  Investors  formed  March  31,  1989. 

*  UCC  Investors  bought  Uniroyal  Chemical  Holding 
Company  on  October  30,  1989. 

*  No  financial  information  on  UCC  Investors  is 
available  presently,  because  it  is  a  new  firm. 


0 


UNIROYAL   CHEMICAL   HOLDING   COMPANY 


3 


UNIROYAL   CHEMICAL 

ACQUISITION 

CORPORATION 


UNIROYAL   CHEMICAL    CO. 
of   Painesville,    Ohio 


INC. 


UNIROYAL   CHEMICAL   LTD. 

of 

Canada 


PLANT 
UNIROYAL   CHEMICAL   LTD. 
Of 
Elmira,    Ontario 


APPENDIX  "I" 


Selected  Water  Quality  Analysis  reports  for  monitors  57-33 
18d,  and  106d  (plus  other  monitors) , 


ENT 

:CTION 


^CLt/VEO  MAR  U  ^jffssi  -ctioi 
Zenon  Environmental  Inc.  I9?3  JAN  30   FH   U  27 

845  Harrington  Court,  Burlington,  Ontario  UN  3P3  Tel.:  (416)  639-6320H"fe|ex.p61^734  Fax:  639-1812 


File  No:   AN  898079 
Work  No:   A  2466 


March  2,  1989 


Ross  Duncan 
Morrison  &  Beatty 
4500  Dixie  Road 
Unit  12  A 

Mississauga,  Ontario 
L4W  1V7 

Dear  Ross: 

Enclosed,  please  find  the  EPA  624  and  625  priority  pollutants 

for  sample  OW  18d.    In  addition,  analytical  results  are 

included  for  extractables 

of  the  priority  pollutant 

compounds  are  not  readily 

calculated  based  on  their 

standard,  dlO-phenanthrene 


that  were  present  but  are  not  oart 
list.  Since  standards  for  these 
available  their  concentrations  are 
response  relative  to  the  internal 


Should  any  questions  arise  please  do  not  hesitate  to  call. 
Yours  truly, 


Henri  Juneau. 
Senior  Chemist 

encl . 

HH:kb 


Morrison  &  Beairy  -EPA  624  Pnonty  Pollutants  (jig/L) 


ZENON  ID 


890145 


PARAMETER 


Chlorome  thane 

Vinyl  Chloride 

Bromo  me  thane 

Chloroethane 

Trichlorofluorome  thane 

1 , 1  -Dichlorocthcnc 

Methylene  chloride 

trans- 1 ,2-Dichloroethene 

1,1-Dichloroe  thane 

Chloroform   ■ 

1,1,1  -Trichloroethane 

1 ,2-Dichlorocthane 

Carbon  tetrachloride 

Benzene 

1 ,2-Dichloropropane 
Trichloroethcne 

Bromodichloro  methane 

2-Chloroethylvinyi  ether 

cis- 1 ,3-Dichloropropcne 

Toluene 

trans- 1 ,3-DichJoropropene 

1.1,2-TrichIoroe  thane 
D  i  bromoc  hloromethan  e 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzenc    * 
m.p-Xylenes     • 
o-Xylene 
B  romoform 
1,1,2,2-Tetrachloroethane 

Surrogate  Recovery  (%) 

1 ,2-Dichloroethene-d4 

Toluene-d8 

B  romo  fl  uorobenzene 

MDL  -Minimum  Detection  Limit 
<  -  Less  than  MDL 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


Blank 

OW1 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

5.5 

4.0 

< 

< 

< 

< 

1.8 

3.2 

< 

< 

< 

3.9 

< 

< 

3.3 

500 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

1.6 

9.7 

< 

< 

< 

4.7 

< 

< 

< 

< 

< 

3200 

1.6 

11 

< 

11 

< 

18 

< 

< 

< 

< 

94 

103 

84 

87 

81 

89 

Zenon  Environmental  Inc. 


PARAMETER 


Morrison  &  Beany  -  EPA  625  Priority  Pollutants  (jig/L) 

K'.H.crr.::  :;;y::.c)!McNT 
a:v.:!:::::..'.:;v:  s:cito* 

zenon  id  a?im5ru  ,  «, 

Method  unniirnu 

MDL  Blank  SWI&** 


Acenaphthene     _    ~ 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo<b/k)fluoranthene 

Benzo(a)pyrcne 

Benzo(ghi)peTylene 

B  en  zy  I  buty  I  ph  thalate 

Bis(2-chloroethoxy)mc  thane 

Bis(2-ch  loroethyl  )ether 

Bis<2-ethylhexyl)phthaJate 

Bis(2-chloroisopropyl)ether 

4-Bromodiphenylether 

2-Chloronaphthalene 

4-ChIorodiphcnylether 

Chrysene 

Dibenzo(aJi)anthracene 

Di-n-butyl  phthalate 

1 ,3-DichJoro  benzene 

1 ,2-DichJcro  benzene 

1 ,4-Dichlorobcnzene 

Diethyl  phthalate 

Dimethyl  phthalate 

Di-n-octyl  phthalate 

2,4-Dinitrotoluene 

2,6-Dinitrotoiuene 

Di  phenyl  amine 

Fluoranthene 

Fluorene 

Hexachloro  benzene 

Hexachlorobutadiene 

Hexachlorocylopentadiene 

HexachJoroe  thane 

Indcno(  1 ,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N- Ni  trosodipheny  lamine 

Phenanthrene 

Pyrene 

1 ,2,4-Trichlorobenzene 

4-Chlorr>  3- methylphenol 


1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

6.2 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

1.0 

< 

< 

2.0 

< 

20 
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Momson  &  Beany  -  EPA  625  Priority  Pollutants  (ng/L) 
ZENON  ID 


891045 


PARAMETER  m^ 

2-Chlorophenol-      ""  2.0 

2,4-DichIorophcnol  2.0 

2-Methyl-4,6-dinitrophenol  2.0 

2-Nitrophenol  2.0 

4-Nttrophenol  2.0 

Pentachlorophenol  2  0 

Phenol  2  0 

2,4,6-Trichlorophenol  2.0 

%  SURROGATE  RECOVERY 

d5-Nitro  benzene 
2-FluorobiphenyI 
2,4,6- Tribromophenol 
d5-Phenol 

dl4-p-Terphenyl 


<  -  Not  Detected  at  MDL 
MDL  -  Minimum  Detection  Limit 


Method 

Blank 

OW1 

< 

420 

< 

5.4 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

71 

92 

76 

93 

70 

105 

34 

50 

79 

81 

Zenon  Environmental  Inc. 
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Morrison  &  Beatty  GCMS  Characterization  (jig/L) 
Parameter  QW  18d* 


Tetramethyl  Urea 

8.7 

_Isothiocyanato- Benzene 

17 

3-Chlorophenol 

33 

Benzothiazole 

50 

Benzothiadiazole 

4.0 

Methyl  Benzothiazole 

7.4 

Chloromethyl  Nitrophenol 

4.9 

Methylthio- Benzothiazole 

12 

Ethyl  Benzothiazolamine 

6.4 

Benzothiazolone 

39 

Benzothiazoelethione 

13 

Phenoxazine 

8.7 

Morpholinyi  Benzothiazole 

5.5 

Dihydromethylphenyl  oxathiin  carboximide 

28 

Hydroxyphenyl  Quinazolinone 

3.4 

*  Concentration  based  on  dlO-phenanthrene 
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File    No: 
Work   No: 


AN898079 
A    2928 
A    2943 
A    2981 


May    17,    1989 


*  * 


SOfetzw* 


~T£- 


Ross  Duncan 
Morrison  &  Beatty 

4500  Dixie  Road 
Unit  12  A 

Mississauga,  Ontario 
L4W  1V7 

Dear  Ross: 

Enclosed,  please  find  BTEX  and  herbicide  results  for  samples 
submitted  to  Zenon  Environmental  Inc.  These  results  include 
all  BTEX  and  herbicide  results  from  your  first  three 
submissions  and  additional  BTEX  results  from  the  next  two 
submission  sets.  The  herbicides  results  for  all  remaining 
samples  are  being  processed  and  should  become  available 
within  the  next  few  weeks.  A  few  sites  gave  ppm  levels  of 
BTEX  and  these  included  OW-lQ6d,  OW-43-3  and  OW37-5a. 
Surrogate  recoveries  were  generally  good  and  are  summarized 
below: 


Surrogate  Recovery 

d4~l , 2-Dichloroethane  106 

dg-Toluene  106 

Bromof luorobenzene  107 


Std.  Dev. 

10 
11 

15 


The  BTEX  analysis  was  performed  using  an  Envirochem  purge  & 
trap  analyser  coupled  to  a  Hewlett-Packard  MSD.  All  data  are 
corrected  to  the  method  blank. 

The  herbicide  data  showed  significant  levels  of  2,4-D,  2-4  OP 
and  2,4,5-T  in  sample  OW43-3. 

After  the  second  set  of  samples  the  surrogates  were  changed 
from  deuterated  PAH  to  phenolics,  d3~dichlorophenol  and  2,4,6 
tribromophenol.  These  compounds  will  extract  in  much  the 
same  manner  as  the  herbicides.  All  samples  were  analysed  on 
a  Finnigan  4500  GC/MS . 


I 
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MORRISON  &  BEATFY  B TEX  RESULTS  Oig/L) 


PARAMETER 


MDL 


METHOD 
BLANK 


892615|  892620  892621 

I  1    ) 


U 


892622  892623 


OW-18s'       OW  I8d        0W-I9s         OW19d 


.Li'' 
0W-22i 


892624 
S 

0W-22i   f 


892625 

1 

0W-22d 


8926: 


2626  892627 

OW-106-5      OW-10M 


BENZENE                       0.5  0.53 

TOLUENE                      0.5  < 

ETHYL  BENZENE           0.5  < 

m,p-XYLENES               0.5  < 

o-XYLENE                       0.5  < 

SURROGATE  RECOVERY  -% 


< 
< 
< 
< 
< 


820 
< 

140 
380 
230 


< 
< 

< 
< 
< 


7.9 
15 

< 
< 
< 


< 
< 
< 
< 
< 


< 
< 

< 
< 
< 


< 
< 
< 
< 
< 


2.1 

< 
< 
< 
< 


310 
5001 
580 
1300 
630 


d4-l.2-DICHL0R0ETHANE  92  92  105  102  103 

dSTOLUENE  96  97  106  102  100 

BROMOFLUOROBENZENE  95  92  113  102  89 


98 
90 
88 


99 

93 
95 


99 
93 

98 


101 
93 
83 


115 
114 
127 


fc  m  cm 

Co 

3:  •-  — 

c:  «"  £       O 

:-  iu  ►■» 

L.  I ";  O       — 

v  :J  n      X 

or  — > 

Sii  ^ 


ZENON  ENVIRONMENTAL  INC. 


MORRJSON  A  BEATTY  BTEX  RESULTS  (ng/L) 


PARAMETER  MEL 


BENZENE  0.5 

TOLUENE  0.5 

ETHYL  BENZENE  0.5 

mjvXYLENES  0.5 

o-XYLENE  0.5 

SURROGATE  RECOVERY  -* 

(Ml  ,2-DlCHLOROETHANE 

cW-TOLUENB 

BROMOPLUOROBENZENE 


6b      (OP 


Q) 


892827  892828  892829         '892*30  §92831 


892832 


OW-7-3         OW-7d        OW-7-26       OW-28  5       OW-21,        OW  21d 


< 
< 

< 
< 
< 


88 
97 

95 


< 
< 
< 
< 
< 


19 

94 
96 


< 

2.3 
< 

< 

< 


91 
93 
96 


< 
2.2 

< 
< 

< 

< 

< 

< 

< 

< 

112 
121 
127 

88 
95 
102 

< 
< 
< 

< 
< 


99 
89 

85 


(.  : 

892833  893018 

^       METHOD 
OW-7-6         BLANK        OW-28-6 


< 
< 
< 

< 
< 


97 
87 
73 


r~ 


0.57 

1.5 

0.65 

< 

< 

< 

0.74 

1.2 

< 

< 

100 

101 

110 

too 

117 

100 

893019 
OW-5i 


22, 
6.7 
11 
1.3 
7.4 


103 
105 
109 


Tt7MOk<   fTfcr^  MT>r\M*  fTUT  A  t      fXliT* 


MORRISON  &  BEATTY  BTEX  RESULTS  (Mg/L) 


PARAMETER 


MDL 


893020 


OW-5i 


893020 


( 


893021  893022  893023  893024  893025  893025 


893109 


/ 


OW-5i 
D^ka*       OW^3-3>      OW-43-5      OW*l.      OW^.,7       OW^29       £££       ST       OW^i 


BENZENE  0.5 

TOLUENE  0.5 

ETHYL  BENZENE  0.5 

m.p-XYLENES  0.5 

o-XYLENE  05 

SURROGATE  RECOVERY  % 

«M  - 1 .2-DlCHLOROETHANE 

dS-TOLUENE 

BROMOFLUOROBENZENE 


39 

50 

210 

16 

48 

069' 

< 

< 

230 

330 

6300 

0.83 

16 

0.53 

< 

< 

26 

19 

200 

< 

< 

< 

< 

< 

8.7 

18 

140 

< 

< 

< 

< 

<; 

24 

14 

71  ^ 

< 

< 

< 

< 

< 

101 

115 

122 

104 

101 

99 

101 

101 

106 

113 

115 

104 

101 

97 

99 

102 

115 

126 

128 

107 

108 

4K 

105 

107 

< 
< 
< 
< 
< 


99 
92 
98 


219 

560 

66 

320 

120 


118 
116 
124 


PARAMETER  MTX 


BENZENE  0  5 

TOLUENE  0.5 

ETHYL  BENZENE  0  5 

m.p-XYLENES  0  5 

o-XYLENE  0.5 

SURROGATE  RECOVERY  % 

«M  - 1 .2-DICHLOROETHANE 

d8-TOLUENE 

BRQMOFLUOROBENZENE 


^893 


MORRISON  A  BEATTY  BTEX  RESULTS  (ng/l  ) 
«I10  893110  8931 11  89*112  893  fl  3  893114 


4.3 
0.60 

< 
< 
< 


99 
102 
117 


OW-41-6 
OW-4I-6       Duplicale      OW-41-12      OW-42-4        OW42-7         OW8s 


4.3 

0.50 

< 
< 
< 


95 

85 


< 
< 
< 
< 
< 


96 
98 
108 


850 

< 
< 
< 
< 


121 
113 
126 


< 
< 
< 
< 
< 


97 
98 
108 


6.0 

1.9 

3  1 

053 

0.56 


97 
102 
103 


ItLtj 


i    <' 


'fV      „:'••/ 


893115  893116/      893117  893118 


OW-gi        OW-32-10     OW-37-5a      OW 


0.91 
< 

< 
< 
< 


98 

100 

105 


0.6 
0.5 

< 
< 
< 


102 
104 
103 


92 

89 

1000 

2300 

1500 


125 
115 
139 


38-6 


< 

<  I 

< 

< 
< 


115 
120 
109 


ZENON  ENVIRONMENT. 
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MORRISON  A  BEATTY  BTEX  RESULTS  <Mg/L) 


PARAMETER 


MIX 


BENZENE 

0.5 

TOLUENE 

0.5 

ETHYL  BENZENE 

0.5 

m.p-XYLENES 

0.5 

o-XYLENE 

0.5 

SURROGATE  RECOVERY  % 

<M-1 ,2-DICHLOROETHANE 

dS-TOLUENE 

BROMOFLUOROBENZENE 


893119 

1  (  \l  ^ 

893238 

893238 

METHOD 

OW-14s 

)W-40-13 

s     BLANK 

OW  Hi 

Duplicale 

< 

0.72 

< 

< 

1.0 

0.79 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

104 

111 

115 

113 

95 

115 

123 

116 

99 

95 

117 

98 

■t  J    $ 

893239  893240  893241 


893242 


893243 


6 

893244 


0W-I4<1        OW  16s         OW-16d         OW-15i 


< 

* 
< 

<- 
< 


116 
127 
116 


< 
< 
< 
< 
< 


119 
116 
126 


< 
< 
< 
< 
< 


116 
121 
112 


1.1 
< 

< 
< 
< 


1)8 
118 
102 


< 
< 

< 
< 


118 
122 
121 


1.1 

<l 

< 
< 
< 


118 
113 
113 


ZENON  ENVIRONMENTAL  INC. 


MORRISON  &  BEATTY  BTEX  RESULTS  Qig/L) 
893245  8$?246  893247  893248  891249 


PARAMETER 


MDL 


OW-15d       OW-RW7'      OW-15.        OW-104,         0W-3d 


BENZENE  0.5 

TOLUENE  0.5 

ETHYL  BENZENE  0.5 

m.p-XYLENE$  0  5 

o-XYLENE  0.5 

SURROGATE  RECOVERY  * 

<M-  1.2-DiCHLOROETHANE 

dg-TOLUENE 

BROMOFLUOROBENZENE 


< 
< 
< 
< 
< 


117 
108 
92 


< 
< 
< 
< 
< 


124 
116 
131 


< 
< 
< 
< 
< 


117 
123 
127 


< 
< 
< 
< 
< 


118 
114 
127 


140- 
31 

< 
< 


117 
126 
129 


^^NO^^VIRf^^NT/^^C 


MORRISON  &  BEA1TY  HERBICIDKS  (ug/L) 


PARAMETER 


2,4-D 

2,4-DP 

2.4,5-TP 

2.4,5-T 

2,4-DB 

Picloron 

Surrogate  Recovery 

dIO-Accnaphthene 
d  10- Anthracene 
dl2-Chrysene 


MDL 

Meihod 
Blank 

892619 

,< 
fat) 

892620 

feA-y 

892621 

892622 

1  "', 
892623 

'I 

892624 

OW  IBs 

OW  18d 

OVV19S 

OW19D 

OW22S 

OW221 

0.10 
0.05 

< 
< 

< 
< 

0.62 

< 

< 

< 

< 

0.10 
0.10 
0.05 

< 
< 
< 

< 
< 
< 

0.89 
<  0.40 
<0.25 

< 

< 
< 
< 

< 

< 
< 

< 
< 
< 

< 
< 
< 

0.05 

< 

< 

<0.10 

< 

< 

< 

< 
< 

< 
< 

62 
34 
63 

75 
70 
85 

72 
85 
77 

76 
19 
76 

75 
31 
75 

69 
30 
82 

71 
32 
69 

<  -Not  Detected  at  MDL 
MDL  -  Minimum  Detection  limit 


Zenon  Environmental  Inc. 


AN898079 


PARAMETER 


2.4-D 

2,4-DP 

2,4,5-TP 

2.4.5T 

2,4-DB 

Piclonun 

Surrogate  Recovery 

dlO-Accnaphthene 
d  10- Anthracene 
dl2-Chrysene 


MORRISON  &  BEA1TY  HERBICIDES  <ug/L) 

MDL 

892625 

ki 

892627 

1 

OW22D 

OW  106-5 

OW106d 

0.10 
0.05 
0.10 
0.10 
0.05 
0.05 

< 
< 
< 
< 
< 
< 

< 
< 
<  0.35  ' 

< 
< 
< 

< 
< 
< 
< 
< 
< 

71 
47 
67 

88 
99 
95 

Interference 
85 
82 

<  -Not  Detected  at  MDL 
MDL  -  Minimum  Detection  limit 


"7»r 


T!»  a  I  Inr 


AN«Q«(HQ 


MORRISON  &  BEA1TY  HERBICIDES  <ug/L) 


l 


MDL 
PARAMETER 


2.4-D  0. 10 

2,4-DP  0.05 

2.4.5-TP  O.iO 

2.4.5-T  0.10 

2,4-DB  0.05 

Pickxam  0.05 

Surrogate  Recovery 
d  1 0-  Acenaphthene 
d  10- Anthracene 
d  12  Chrysene 


<  -Nol  Detecled  at  MDL 
MDL  -  Minimum  Detection  limit 


Method 
Blank 


< 
< 
< 
< 
< 
< 


64 
II 
82 


892827 

OW  7-3 

< 
< 
< 
< 
< 
< 


117 

88 

114 


892828 
OW7d 

< 

0.47^ 

< 
< 
< 
< 


101 
60 
93 


4-) 

892829 
OW  7-26 

< 

< 
< 
< 
< 
< 


77 
61 

87 


< 


892830 

OW  28-5 

Trace 
0.54 

< 

< 

< 
Trace 


71 
41 
76 


892831 
OW2ls 


< 

< 
< 
< 
< 
< 


74 

8V 
82 


892832 

OW21d 

< 
< 
< 
< 
< 
< 


46 

40 
53 


892833 

OW7  6 

< 

2.4 
Tracd 

< 
< 
< 


64 

51 
79 
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AN898079 


MORRISON  &  BEATTY  HERBICIDES  (>ig/L) 


PARAMETER 

Method 

893018 

i 
893019 

893020 

893021 

893022 

893023 

MDL 

Blank 

OW  28-6 

OW-5s 

OW5i 

OW  43-3 

OW  43-5 

OW  43-11 

2,4-D 

2,4-DP 

2,4,5-TP 

2,4,5-T 

2,4-DB 

0.10 
0.05 
0.10 
0.10 
0.05 

< 
< 

< 
< 
< 

< 
< 
< 

< 
< 

< 
<  0.18 

< 
< 
< 

4* 

<  0.50 
0.89 

< 
< 

22 
7.9 
2.9 
21 

< 

17 

1.8 

< 

0.74 
< 

Picloram 

0.05 

< 

<- 

< 

< 

< 

< 

V 

< 

< 

< 

< 

<0.09 

Surrogate  Rccovcry-% 

d3-Dichlorophcnol 
2,4,6-Tribromophcnol 

66 
83 

65 
108 

102 
122 

117 
109 

Interference 
111 

Interference 
108 

53 
111 

<  -Not  Detected  at  MDL 

MDL  -  Minimum  Detection  limit 


!nh#tP> 


MORRISON  &  BEATTY  HERBICIDES  (p.g/L) 


PARAMETER 


2,4-D 

2.4-DP 

2,4,5-TP 

2.4,5-T 

2,4-DB 

Pidoram 

Surrogate  Recovery-% 

d3-Dichlorophenol 
2,4,6-Tribromophcnol 

<  -Not  Detected  at  MDL 

MDL  -  Minimum  Detection  limit 


893024 

893025 

MDL 

OW16-7 

OW6-2* 

0.10 
0.05 
0.10 
0.10 
0.05 
0.05 

< 
< 
< 
< 
< 
< 

< 
< 

< 
< 
< 
< 

22 

6 

48 
51 

ZENON  ENVIRONMENTAL  INC. 


ANRQX07Q 


ZENON 


I 


MORRISON  &  BEATTY 

May  17,  1989 
Page  *2~ 


Surrogate   recoveries    are   summarized   below: 


Std.    Dev 

16 
27 
13 
32 
38 


Should  any  questions  arise  please  do  not  hesitate  to  call. 
Yours  truly, 


Surrogate 

Recovery 

djo  Acenaphthene 

75 

dio  Anthracene 

54 

d}2  Chrysene 

80 

d3  Dichlorophenol 

68 

2,4,6  Tribromophenol 

90 

l  yyneault 
Project  Manager 

Encl . 

HH:sk 
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Teleonone:  (416)  639-6320  Fax:  (416)  639-1812  Telex:  061-8734 
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MORRISON  *  BEATTY  -  EPA  624  PRIORITY  POLLUTANTS  gift) 


011869 


011870 


011871 


011872 


012123 


Method 

2  to  " '  4 

»i-ss 

S6-3S 

67-32 

PARAMETER 

MDL 

Blank 

OW-75J 

OW.754 

OW-75d 

OW-76t 

OW-2. 

Chlorom  ethane 

2.3 

< 

< 

< 

< 

< 

< 

Vinyl  Chloride 

2.9 

< 

< 

< 

< 

< 

< 

Bromamethanc 

2.4 

< 

< 

< 

< 

< 

< 

Chlorocthanc 

2.3 

< 

< 

< 

< 

< 

< 

Trichlorofluoromethane 

0.3 

< 

< 

< 

< 

< 

< 

1,1-Dichloroeuiene 

0.4 

< 

< 

< 

< 

2.7 

< 

Methylene  chJonde 

0.3 

7.3 

< 

< 

< 

< 

< 

irons- 1 ,2-Dichlaroethene 

1.1 

< 

< 

1.9 

< 

1.3 

< 

1,1-Dichioroe  thane 

0.5 

< 

< 

8.9 

< 

12 

«. 

Chtofoform 

0.4 

< 

< 

< 

< 

3.1- 

< 

1,1,1-Trichloroeihane 

0.6 

< 

< 

< 

< 

6.4 

< 

12-Dichloroeihanc 

0.4 

< 

< 

< 

< 

< 

< 

Carbon  tetrachloride 

0.3 

< 

< 

< 

< 

< 

< 

Benzene 

0.2 

1.2 

< 

14 

< 

110- 

< 

1 ,2-Dichloronropane 

0.5 

< 

< 

< 

< 

< 

< 

I'Dchloroeihene 

0.3 

< 

< 

< 

< 

0.93 

< 

BromodKrhlorom  ethane 

0.4 

< 

< 

< 

< 

< 

< 

2-Chlorocthylvinyl  ether 

2.7 

< 

< 

< 

< 

< 

< 

cu»  1  J-Dtchlompropejie 

0.7 

< 

< 

< 

< 

< 

<. 

Toluene 

(1.3 

2.9 

< 

< 

< 

16- 

< 

irans- 1 ,3-Oichloropropene 

1.1 

< 

< 

< 

< 

< 

< 

1.1.2-Trichloroethane 

0.3 

< 

< 

< 

< 

< 

< 

Di  bf  omoc  h  lommethane 

0.4 

< 

< 

< 

< 

< 

< 

Tctrachlorocthcne 

0.2 

0.5 

< 

< 

< 

1.3- 

< 

(Thlom  benzene 

0.6 

< 

< 

170 

< 

1200 

< 

Ethylberuene 

0.3 

< 

< 

2.2 

< 

3.1  ' 

< 

Oromoform 

2.4 

< 

< 

< 

< 

< 

<: 

1 .1 .2.2-Teimchloroe  thane 

0.3 

< 

< 

< 

< 

< 

< 

Surruuate  Recovery  (%) 

1 .2  Dn.likirr>cthancd4 

93 

91 

n 

9ft 

90 

^9 

Tulucnc-JS 

101 

102 

96 

98 

85 

101 

Bromofluoro  benzene 

99 

111 

105 

105 

91 

108 

Dilution  f  jctur 

I 

1 

I 

1 

1 

MDL  Minimum  Detection  Limit 

<  •  Leu  lhan  MDL 

SwuIls  ore  blank  corrected 
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12126 


12127 


12128 


12129 


012130 


PARAMETER 

MEL 

OW-104d 

OW-l8d 

OW-106d 

MOE1B 

MOE1 

Chloromethane 

2.3 

< 

< 

< 

< 

< 

Vinyl  Chloride 

2.9 

< 

< 

< 

< 

< 

Bromomcthane 

2.4 

< 

< 

< 

< 

< 

Chlorocihine 

2.3 

< 

< 

< 

< 

< 

Tnchlorofluorome  thane 

0.3 

< 

< 

< 

< 

< 

l.i-DKhJoroethene 

0.4 

< 

< 

< 

< 

< 

Methylene  chloride 

0.3 

< 

< 

< 

< 

5.2 

inns- 1 ,2-Dichioroeihene 

1.1 

< 

< 

< 

< 

5.1 

1,1-DichJoroethane 

0.5 

62 

< 

< 

< 

< 

Chloroform 

0.4 

< 

< 

< 

< 

U.47 

l.l.l-Trifhloroe  thane 

0.6 

1000 

< 

< 

< 

< 

I.Z-Dicfoloroc  thane 

0.4 

< 

< 

< 

< 

< 

Carbon  tetrachloride 

0.3 

< 

< 

< 

< 

< 

Benzene 

0.2 

u 

< 

< 

< 

42 

1 2-Dichloropropane 

0.5 

< 

< 

< 

< 

< 

Tricrdoroetherte 

0.3 

54 

< 

< 

< 

< 

B  rorncxi  tch  lorumethane 

0.4 

< 

< 

< 

< 

< 

2-Chlorocthylvinyl  ether 

2.7 

< 

< 

< 

< 

< 

cis- 1 ,3-Diehloropropene 

0.7 

< 

< 

< 

< 

< 

Toluene 

0.3 

< 

< 

< 

< 

4.5 

trans- 1 ,3-Dicrtioropropene 

1.1 

< 

< 

< 

< 

< 

1 . 1 ,2-Trichloroethane 

0.3 

< 

< 

< 

< 

1.4 

DibromochJoromethane 

0.4 

< 

< 

< 

< 

< 

TctrachJoroethene 

0.2 

< 

< 

< 

< 

< 

Chlorobeniene 

0.6 

740 

46000 

9200 

160 

27 

Ethylberuene 

0.3 

< 

< 

< 

< 

< 

Bromoform 

2.4 

< 

< 

< 

< 

< 

1 , 1 ,2,2-TetrachIoroeihanc 

0.3 

< 

< 

< 

< 

< 

Surrogate  Recovery  (%) 

],2-Dichloroeihane-d4 

102 

105 

U3 

108 

99 

Toluene  -<J8 

34 

38 

37 

37 

100 

Brtxnuiluoro  benzene 

120 

112 

99 

99 

107 

Dilution  factor 

20 

800 

400 

40 

1 

MDL  ■  Minimum  Detection  Umu 
<  -  Less  than  MDL 
Results  arc  blank  corrected 
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APPENDIX  "J" 


Background  information  regarding  NDMA  and  health  criteria 
including: 

•  Ontario  Gazette  excerpt, 

Table  (Part  10)  for  Regulation  654/86  passed  under 
the  Occupational  Health  and  Safety  Act  R  S  0 

1980. 

•  Letters  dated  November  19,  1989,  and  January  10  and  23 
1990 

from  R.  s.  Tobin,  Acting  Chief,  Monitoring  and 
Criteria  Division  of  Health  and  Welfare  Canada  to 
Ms  A,  Vajdic,  Ontario  Ministry  of  the  Environment 
Drinking  Water  Section. 

•  Letter  dated  February  13,  1990 

from  A.  Vajdic,  Ontario  Ministry  of  the 
Environment,  Drinking  Water  Section  to  Mr.  T.  C. 
Flannery . 
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THE  ONTARIO  GAZETTE 


0    Reg.  654/86 


PART  10     Known  Toxic  Agents  for  Which  Exposure  Values  Have 
Hot  Been  Established,  and  to  Which  Any  Exposure 
Should  be  Avoided 


Agent 


(CAS  Reg.  No.) 


Benzidine  —  Skin  (92-87-5) 

Benzo(a)pyrene  (50-32-8) 

(l,l'-BiphenylM-«mine  -Skin  (92-67-1) 

Chloromethyl  methyl  ether  (107-30-2) 

Chrysene  (218-01-9) 

1,2-Dibromoethane  —  Skin  (106-93-4) 

3,3'-Dichlorobenzidine  —Skin  (91-94-1) 

3,3'-DimethyMl,r-biphenylM,4'-diamine  —Skin  (119-93-7) 

Dimethylcarbamoyl  chloride  (79-44-7) 

Hexamethylphosphoric  triamide  —Skin  (680-31-9) 

beta-Naphthylamine  (91-59-8) 

4-Nitrobiphenyl  (92-93-3) 

N-Nttrosamines  —  Skin  (e.g.  N-Nitrosodimethylamine)  (a) 

1,2-Oxathiolane  2,2-dioxide  (1120-71-4) 

N-Phenyl-beta-naphthy!amine  (135-88-6) 


I 
I 
I 


2412 


Res    65J/46 


the  o\r.\fcio  OA/trrt. 


O    Keg.  ttUfc 


■JO"  6?S  °f  lte\i*cd  Uv(ul.ition« 
-io.  J  ¥"(/"!>  umtftKltil  h\  adding 
Is*  folI<»«'^T»<  section: 

2i&. |||  Not»ilh>t*n<tint  any   niher  uroviwvn  of 

i hi* Order.  •  ungle-rfarmly  dwelling  ami  builrlinm  and 
jtnKiurci  kcriOP  thereto  may  be  erected  and  used 
an  th*  Und  desc  nbru  m  «ib**c unn  < 2)  if  th*  following 
r»o,uirernenu  vr  met. 


Minimum  front  yard 


9  metre* 


Minimum  sad*  yard*  J      metre*   oo   on*   sid* 

and 
1.2  metre*  on  the  oth*r 


Maiimum    height    of 
ungst-famiry  dwelling 

Minimum   (round   floor 

i/u    of    siagle-fatntly 
dwelling 


9.1  metre* 


on*    storey —  9J    square 

metre* 

one  and  one-half  uo.'ryi 

or     more— 49  I     .qua/* 

nitm 


(J)  SuotectJoa  (I)  apolie*  to  that  parcel  of  land  in 
lb*  Township  of  Notia»  iu(i  in  in*  County  of  Stns- 
co*.  bang  that  part  of  Lot  19  to  Concruioo  X 
described  u  follow 

Premising  that  bearinp  Serein  art  astronomic 
and  an  <j«hv*d  from  Department  of  Highway's 

Flap.  p,;j;.i-4  registered  J*  the  Land  Rrpatry 
Office  iof  in*  Registry  Division  of  th*  County  of 
Suocor    No.  51)  a*  Injtmment  Number  :\*01. 

Commencing  al   an  iron   mrvry  bar  sit  in  th* 

rwnhertv  limit  of  the  taad  Lot  19  and  distant 
1.2*2  02  teet  measured  easterly  -.her*  along  from    j 
the  oortBvat  angle  thereof; 

Tb«tk»  south  lo*2S'  JO"  eaat,  aftd  being  along  ih«  J 

eestrrty  limit  of  the  land*  owtstd  by  Lbc  Bapust  . 

Crnseurry  Trust,  a  distance  of  460  fret  to  an  iron  I 
survey  bar. 

Thane*  >*uih  *3*  J*'  JCT  weal,  and  being  along 
the  southerly  limit  of  in*  said  Cemetery  lands,  a 
distance  of  Ml  feet  to  an  iron  survey  bar; 

Thence  south  16*25'  JO*  east  a  cbsvance  of  J40.7S 
foot  to  an  iron  survey  bar  set  in  the  casting  tin* 
b*cw«*a  Ih*  north  and  south  halve*  of  the  said 
Lot  39. 

Toenc*  north  :r  ••'  JO*  east,  alonf  th*  said 
existing  half  tot  bis*,  a  dittanc*  of  **2  f**t  to  an 
iron  turvT)'  bar 

Thane*  north  16*  15'  JO*  west,  a  distance  of 
1. dot. 56  fret  'o  an  iron  survey  bar  set  m  th* 

4MU*wl}    liuut  u/  do.  l**l  Um   JTs 


Tl.»nff  -/.ui)i  M'"  M'  Mr  »*»!.  along  ih«  ^ 
northerly  'unit,  a  ihttUJKf  of  «jI  f*»i  to  ih*  p^ 
ot  commencement.     0.  Reg.  bJJ.av    i.  1. 

L  J  fiNou 
Ohaj| 

Flats  fdWi'mwre/io*  eJtae, 

Ct it'll  and  .Some*, 
Minutry  nj  Municipal  .{j^ 

Dated  at  Toronto,  ihl*  2*lh  day  of  October.  I9*j 
(966?) 


fr?PCMQi<    -T  ] 


OCCUPATIONAL  HEALTH  AND 
SAFETY  ACT 


a  Rod,  654/86. 
Control   of   exposure 

Chemical  Aganu. 
Made— November  4th,  1946. 
Filed— Novemtarr  6lh,  1946. 


io    Biological   or 


REGULATION  MADE  LN'DER  THE 
OCCtPATlONAJ.  HIALTH  AND  S.\FETY  A. 

CONTROL  OF  EXPOSURE  TO  BIOLOCKH 
OR  CHEMICAL  AGENTS 

1.  In  tfcu  Ra-guuvtsan.  "ispoaur*"  meani  expa 
by  lahalauon.  ingcsuon  or  skin  contact.  0.  f 
654/S6,  hi. 

2.  This  Regulation  do**  not  apply  at  i  project  a 
«rBploy*r  who  primarily  earn**  on  the  bustneat 
contraction  or  to  the  workers  of  luch  ao  emplo 
0    Reg    654/U,  v  1. 


1^—1!  Every  employer  shall  tah*  all 
reaaonahry  naouary  a  th*  curcurhatarKn  to  pro 
woman  from  expoaur*  to  a  haaardoua  bwlogaca 
chemical  agent  becaase  of  the  storage  bandlJBg.  ; 
cetatng  or  use  of  such  agent  -n  In*  tort  piac*. 

(2)  Tb*  measures  referred  to  -n  lubaecuan  (II  s 
include  the  pros-uioo  and  u*«  of  engineering  coau 
wora  pravrucea.  h>gs*n*  raciUuea  and  pracuea*  lo 

subssct    to    sacuon     6.     personal     protective     raw 
meat.     0    R*f-  o5*/B6.  1.  i. 

4.  Without  hmiung  th*  generality  of  section  J.  b 
subject  to  section  9.  every  employer  shall  talt*  i 
measures  prescribed  in  that  section  to  limit  th*  dai 
and  weekly  exposure  of  worteti  to  a  biologic*,' 
chemical  agent  listed  ia  the  Schedule  to  la*  eooeer 
ooa  omit  «xpr*ssed  u  •  am*- weighted  average  c 
sure  value,  a  short-tana  expoaure  value  or  a  cr 
eKpoaur*  valu*  set  out  for  th*  agent  ia  the  Schedu 
dttarmined  in  accordance  with  the  method*  set  ot 

lbs,  i.UJuk.      O.   Rs,*,  «*f0fV,  a.   *4 
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The  CAS  Reg.  No.  has  the  formal  (xxxxxx-xx-x)  and  consists  of  up  to 
9  digits,  separated  by  hyphens  into  3  groups:  (1)  the  first  group  has  up  to 
8  digits;  (b)  the  second  always  contains  2  digits;  and  (c)  the  third 
contains  1  digit, 

Under  th«  CAS  Reg.  No.  heading  some  entries  other  than  the  CAS  Reg. 
No.  have  been  inserted!  e.g.,  (a),  (b),  (e),  as  shown  below: 


inform  with  nomenclature 

Applied  Chemistry  0P  with 

4  und.»f  0ne  name  and  its 

-  an<3  lf»de)  will  be  tfP0SJ, 

'      "'  *••"!  tcrt")  Ml'W 

phabatical  order,  but  are 

im«  are  identical.     Por 

■nd  "sec-butyl  acetate" 


Symbol      Comment  CAS  Reg.  No. 

(a)  A  CAS  Reg.  No.  has  not  ^ttn 
assigned. 

(b)  The  CAS  Reg.  No.  is  for  the  parent 
wtf»et»iM»»  nftly.    In  the  examole 
given,  cobalt  is  a  parent  compound. 
CAS  Reg.  Nos.  have  been  assigned 
to  individual  compounds;  e.g.: 
cobalt  chloride. 


Example:   Agent 


Cotton  dust,  raw 
(a) 

Cobalt  and  its  compounds 
(as  cobalt) 
(7440-48-4),   (W 


>*r  <CAS  Reg.  No.)  Is  , 
•1  subatance  in  the  CAS 
''vice  (P.O.  Box  3012, 
elf  has  no  chemical  or 
Jter-verifiable  number 
u  entered  in  the  CAS 
tad  in  thi,  pjid.  Wfpe 

'■  States  Environmental 
*•  hav»  b««n  used  as 
1  computer  literature- 


Class,  fibroua  or  dust 

(c) 


(c)     A  CAS  Reg.  No.  exists  but  has  not 
been  included  here  because  refer- 
ence to  the  CAS  Reg.  No.  data  bas« 
could  be  misleading. 

Notations 


The  notation  "skin"  following  the  nama  of  an  agent  in  this  Schedule 
indicates  that  direct  or  airborne  contact  with  the  agents  may  result  in 
significant  absorption  of  the  agent  through  the  skin,  mucous  membranes 
or  eyaa.  Vehicles,  such  as  certain  solvents,  may  enhanca  the  rate  of  skin 
absorption.      Inclusion    of  this    notation   is  intended   to  suggest    that 
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Heaffri  and  Wartare 
,  Canada 

Health  Protection 
Branch 


Sante  at  &en  -aire  social 
Canada 

Orectcn  generate  da  la 
protection  da  la  santa 


Environmental  Health  Centre 
Tunney's  Pasture 
Ottawa,  Ontario 

K1A  0L2 

November  19,  1989 


Ms.  Ann  Vajdic 

Drinking  Water  Section 

Ontario  Miniatry  of  the  Environment 

135  St.  Clair  Avenue  West 

Suite  100 

Toronto,  Ontario 

M4V  IPS 

Dear  Ms.  Vajdic: 

Thank  you  for  your  letter  of  November  14,  1989,  in  which  you 
requested  an  assessment  of  the  health  effects  of  exposure  to  N- 
nitrosodime thy lamina. 

N-nitrosodimethylamine  (NOMA)  may  be  present  in  drinking  water 
predominantly  as  a  result  of  the  nitrosation  of  nitrate,  nitrite, 
amine  or  amide  precursors.   It  is  used  in  the  plastics  and  rubber- 
industries  and  is  present  in  tome  cutting  oils.   It  nay  also  be 
Introduced  into  water  as  a  contaminant  or  nitrosation  product  of  some 
pesticides  since  NDMA  is  readily  leached  through  the  soil  to  ground 
water.   N-nltrosodimethylamine  is  also  present  in  many  foodstuffs  and 
in  eigarette  smoke. 

NDMA  has  been  carcinogenic  by  various  routes  of  administration  in 
both  long  and  short  term  bioassays  in  all  species  of  experimental 
animals  tested.  Including  several  strains  of  mice,  rats  and  hamsters, 
as  well  as  guinea  pigs,  mastomys,  rabbits,  monkeys,  foxes,  ducks, 
various  fish,  newts  and  frogs.   The  primary  sites  of  tumour  formation 
are  the  liver,  kidney  and  lung.  Daily  doses  of  NDMA  in  drinking 
water  as  low  as  0.4  and  0.0S  mg/kg-bw  have  induced  Increases  in  the 
incidence  of  tumours  in  nice  and  rats,  respectively.  Based  on  the 
weight  of  evidence  of  carcinogenicity  in  animals,  the  International 
Agency  for  Research  on  Cancer  has  classified  NDMA  as  being  "probably 
carcinogenic  In  humans". 

Other  adverse  effects  observed  in  animals  administered  NDMA  have 
Included  haemorrhaging,  necrosis  and  cirrhosis  of  the  liver, 
spongiosis,  hepatitis,  and  the  inhibition  of  protein  and  amino  acid 
synthesis  in  the  liver.   Hepatic  damage  has  been  reported  in  mink 
consuming  doses  as  low  as  0.1  mg/kg-bw/day.   N-nitrosodimethylamine 
has  been  mutagenic  in  several  in  vivo  and  in  vitro  assays  and 
teratogenic  when  administered  late  in  pregnancy  to  mice,  rats  and 
hamsters.   It  is  foetotoxic  in  mice  at  doses  as  low  as  0.02  mg/kg- 
bw/day. 
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Little  information  on  the  health  effects  of  NDMA  In  humans  Is 
available;  however,  the  metabolic  pathway  in  man  appears  to  be 
similar  to  that  in  animals.  Exposure  of  four  men  to  NDMA  in  the 
laboratory  is  believed  to  have  resulted  in  liver  necrosis  which 
developed  into  cirrhosi*. 

A  quantitative  assessment  of  the  lifetime  cancer  risk  associated 
with  the  ingestion  of  NDMA  in  drinking  water  based  on  the  extensive 
toxicological  data  reported  in  the  literature  has  not  been  conducted, 
due  to  the  lack  of  resources  available  to  commit  to  such  a  large  task 
for  a  chemical  not  identified  as  a  priority  in  revision  of  the 
"Guidelines  for  Canadian  Drinking  Water  Quality".   However,  based  on 
the  potent  carcinogenicity  of  NDMA  in  experimental  animals,  and  its 
probable  carcinogenicity  in  humans,  it  is  recommended  that  exposure 
to  this  compound  be  minimized.   Therefore,  it  is  desirable  that 
concentrations  of  NDMA  in  drinking  water  be  below  the  level  of 
detection  of  the  most  reliable  analytical  method  available.   It  is 
recommended  that  the  source  of  the  NDMA  contamination  in  Elmira  be 
identified  and  eliminated  to  the  extent  possible. 

^  We  have  not  been  able  to  obtain  the  original  study  upon  which  the 
U.S.  Environmental  Protection  Agency  estimates  of  increased  cancer 
risk  (10"  ,  10"*  and  10"T  associated  with  exposure  to  NDMA 
concentrations  in  ambient  water  and  resulting  additional  Intake  in 
fish  and  shellfish  of  14,  1.4  and  0.14  ng/L,  respectively,)  were 
based.   We  are  unable  to  comment,  therefore,  on  the  validity  of  this 
assessment  or  the  resulting  estimates  of  risk.   The  states  of  Kansas 
and  Minnesota  have  apparently  used  these  figures  to  establish 
acceptable  concentrations  of  NDMA  in  drinking  water  of  0.0014  and 
0.014  thg/L,  respectively. 

We  have  extremely  limited  resources  for  the  ad  hoc  development  of 
guidance  values  and  provision  of  assessments  on  chemicals  which  have 
not  been  identified  as  priorities  for  consideration  in  the  revision 
of  the  "Guidelines  for  Canadian  Drinking  Water  Duality".   In  the  past 
year,  we  have  dedicated  considerable  time  to  the  examination  of  data 
on  at  least  10  compounds  at  the  request  of  the  Water  Resources  Branch 
of  the  Ministry  of  the  Environment.   In  view  of  our  other  priorities, 
limited  resources  for  this  task  and  your  needs  in  this  area,  I 
suggest  that  you  investigate  alternative  possibilities  for  acquiring 
6uch  assessments. 
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1  hope  that  this  information  is  useful  to  you. 

Sincerely, 


/*/f.    rf.'l/Jb 


R.S.  Tobin,  Ph.D. 

Acting  Chief, 

Monitoring  and  Criteria  Division 
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Invl*on««nt*l  Kaalth 

Ctntrt 

Tuanayi  Paature 
Ottawa ,  Ontario 
IU  o« 

January  10,  IffO 


Jo.  A.  vajaio,  fuporvitor 

»rogr*«  Dovolopwoat  umt 

OaUrio  Kiniitxy  of  tno  tnvironnont 

ilLfh  Ci*lr  ivtftU*  *••<*   ««!*•   100 
Toronto,   Ontario 

*4V   IPS 

Door  Ms.  Vajdlsi 

«aici±  aarvicaa  Branoh  of  thio  Dopartaa&t  for  an 
«?W»  o£  tao  potential  honlth  l.pHcatiooo  Sf 

your,  ftaff  of  thia  Diviaion  ho*a  ravlevad  rolovont 

literature  ayailaolo  to  thorn  ov«r  Ua  paetfo!  Jala 
A*  evaluation  of  tola  information  la  attlchU!  **' 

An  intarln  guidance  raluo  of  12  na/L  i* 
raoo»«andad  for  .DMA  In  drinking  v!ur  at  UU  U.o. 
JMi  valua  1.  beted  on  a  United  eercinoganlcity 

«_,,_     w*  *ri  Attempting  eurrantly  to  obtain  data 
tJTiiIiSi,.!J,t?l,lv*  blo*—y  conducted  rocantly  u 

iJ*LT!*  ?f  ««•■»•»*•«  Interim  guidance  value  of 
tu!i   Sit?    "vl,#a<  »**"  rocolpt  and  «.mi    t  ( 
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you. 


I  hope  thot   tHii    Information  ll   uatful    to 


Canada' 


tinoaraly, 

m.t.  Tobin,  Ph.o. 
Chiof ,  Monitoring  a 
Criteria  Diviaion 
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Humm  axa  *xpo*cd  to  JJ-nitroocdiawt hy  lamina  (NDHA)  in  various  nadla. 
Zt  i»  araatftt  fci  foods,  air,  Mttr,  tobacco  aaoia  and  ooaaatlea;  KDHA  it 
•1*0  forasd  ia  tha  hunan  f*at»Utaatinni  tract.  2a  aoat  ouu,  food  la 
bnllavad  to  ba  tha  prisary  aourca  of  MDMA. 

i-aitroaodlw^hylairira  is  raadlly  abaorbad  froa  Ua  faatrolataatiaal 
tract  and  U  rapidly  a*taboHsad>  jt  also  app«*«ra  to  ba  abaorbad  fro*  tho 
lungs  during  inh*l«tlon,  although  tha  dogroa  of  abaorptloa  la  not  wall 
known.  t-aaad  on  raviaw  of  tha  linitad  Mematioa  availabla  coacarai*a 
darswl  absorption,  vary  litllt  «f  tha  ff*A  praaant  at  tlto  Ion  Laval*  found 
la  oatar  it  aapactad  to  b#  abaorbad  through  tha  ail*. 

K-nitroaodiatthylas'lna  has  bacn  oarcinoganJa  la  all  tpaclaa  of 
laboratory  aaiaal*  saamlnad  la  both  long  and  abort  tam  bioaasays  conduct ad 
to  data,  vita  tba  livar  being  tba  primary  ■*•■•  of  toaour  tarnation  and 
othar  tcsdo  off act  a,  rha  eaKinoganleity  la  baUaved  to  la  4m  to  a 
naUboilta,  ratbar  tha*  tha  pa rant  eenpound.  although  iniaraatioo  an  tba 
earcInoganieUy  of  this  con^ruad  In  buaana  baa  aot  baan  idantlfiad,  it  la 
Llkoly  that  tha  s*taboli*a  of  sx*u  in  an  last  a  and  huww  is  alalUr  aad  oa 
this  basis.  It  ha*  b*aa  cL*ealflad  by  tha  Xntarnatloaal  agaacy  for  Uasarch 
on  Canoar  aa  probably  earcinogaaie  to  huivnna." 

9w  doaa-rsap&nsa  ralatlonaMp  for  tha  aaralnogaaialty  of  tbia 
confound  bat  baan  axaainsd  la  vary  faw  studios.  Batad  oa  axtrapolatloa  of 
tho  data  obtalasd  In  aa  oliar,  llavltad  atwdy  in  rata,  tbs  concanUailoaa  of 
NCitA  la  drinking  watar  asaociatod  with  a  rang*  of  llfatln*  oancar  rlaka 
which  art  conn  16>  cad  to  ba  "aaaaatially  nagligiblt'  art  at  follows;  {ttia 
•tody  was  ceoaldavad  to  ba  aora  approprlata  than  tbat  upon  which  tha  Ok 
aaiMant  Matar  Quality  Culdailna  appaara  to  ba  basad)   . 

frisk  Concantratlon 

10*  ■  126  a* A 

10**  J2  ngA 

although  a  sor*  axtanaivs  oarcinoganieity  bloaiaay  la  rata  baa  bsaa 
racantly  Conduct td  in  tba  Tnltad  lUngdoa,  original  data  froa  this  atudy  axa 
not  currant!?  avail «hla  for  aai«aar*nt;  va  ara  attaaptiag  to  obtain  thasa 
dat«  froa  tha  autbora. 

Ponding  racalpt  and  aaaaaamnt  of  tha  ralavant  data  froa  tba  aora 
roeant  and  sat an* lvc  study,  an  Intarlat  guldanca  valaa  of  12  ag/t  baa  baan 
darlvad  for  MDMA.  This  is  tha  concantrat  ion  assoelatad  wltb  aa  oatlaatad 
ltfatlaa  oancar  riak  of  la**,  tho  valu*  oonaldarad  to  ba  approprlata  In 
thla  easo,  aiaca  drink  ina  watar  la  of  tan  not  t>ta  principal  aourea  of 
aapoaur*  to  >OU. 

•uldanoa  valaaa  do  not  racalva  tha  km  laval  of  raviaw  as  aaaiaw 
accaptabla  concert  rat  tona  apprcvad  by  tha  fado ral* Provincial  aVibconalttoa  Oh 
Drinking  tatar,  and  should  not  ba  cltad  nor  circulatad  vidaly.  Hortsvw,  It 
should  oa  ftotad  t>.at  Tha  rvcorsMndad  lntarl*  valoa  of  12  ng/L  nay  ba  rovlsad 
shortly  upon  racajpt  nr  nr>rs  ceaaj>tata  toiricologlcsl  data. 
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Environmental   Health 

Centre 

Tunney' *   Pasture 
Ottawa,    Ontario 
I1A  012 

January   33,    1990 


Ms.  A.  Vajdio 

Drinking  Water  Section 

Ontario  Ministry  of  the  Environment 

135  St.  Clair  Avenue  West 

Suite  100 

Toronto,  Ontario 

M4V  IPS 

Dear  Ma.  Vajdle: 

X  would  like  to  bring  to  your  attention  a 
typographical  error  in  ay  letter  to  you  of  November  19, 
1989,  concerning  health  effects  of  N-nitrosodi«ethyl- 
aaUne  (MDMA) . 

The  last  sentence  in  the  third  paragraph  on 
the  second  page  should  read:  "The  states  of  Kansas  and 
Minnesota  have  apparently  used  these  figures  to 
establish  acceptable  concentrations  of  MDMA  la  drinking 
water  of  0.0014  and  0.014  ug/L,  respectively". 

I  apologize  for  any  inconvenience  this  say 
have  caused. 

sincerely, 


R.8.  Tobin,  Ph.D. 

Chief, 

Monitoring  and  Criteria 

Division 
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Phippa  and  nannary 
Barriatara  and  folioitora 

Attn.  Tiaothy  c.  Plannary 
314,   fradarick  Straat 
Xltehanar. 
Ontario. 
H2H  2*7. 
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ThanX  you  for  your  lattar  in  vhich  you  inquira  about 
tntaria  guidalina  lavol  baino  uaad  by  tha  Jtiniatry  of 
tovironmant  for  »-  nitroaodimathylamina  (  NOXX  )  in 
Slalra  aituation. 

Whan  •  contaminant  ia  dataetad  in  drinXing  vatar, 
unintnt  ia  raguirad  lm«4iat»lv  of  tha  riak  to  h\nMi 
haalth,  to  anabla  daciaiona  to  ba  mada  ragarding  tha  act  Mr 
to  ba  taX  an.  A  raviav  of  aval  labia  guidalinaa  applicabla  t« 
drinking  vatar  it  earriad  out,  aa  vail  aa  tha  oellaotlon  mi 
information  on  tha  toxicity,  paralatanoa,  mathoda  |f 
traatsant  ate. 

In  tha  eaaa  of  VDKA,  a  raviav  of  tha  information  in 
litaratura  ravaalad  tha  aubataaca  to  ba  a  pot  ant,  pro: 
human  earcinogan.  Thar  a  vaa  no  Canadian  or  Ontario  drinx 
vitar  guidalina  laval  for  KDKA.  Tha  only  guidalina  applicabla 
to  drinXing  vatar  Vhich  could  ba  loeatad  vaa  tha  tmbliahld 
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necessity  for  remedial  action.  Tha  Interim  <yuid*lina  lavel 
of  14  ng/L  was  racoaaended,  baaed  en  the  following 
conaiderationa; 

»  a  risk  lavol  of  betvean  1/100,000  and  1/1000,000  la 
generally  conaidarad  acceptable  in  the  aetting  of  drinking 
voter  guide line a* 

expoeure  vaa  not  expected  to  bo  lifetime,  which 
providaa  soma  margin  of  aafaty; 

drinking  tutor  consumption  in  Canada  la  aaaumed  to  bo 
l.s  litrea  par  day,  vhieh  providaa  an  additional  margin  of 
aafaty 

The  recommended  lntarim  guideline  therefore,  vould  bo 
aaaoelatad  with  a  riak  of  batvaan  1/100,000  and  1/1000,000. 
further,  diacueeiona  vith  Ministry  of  tha  Znvironmant 
Laboratory  services  Branch  ataff  ravoalad  that  tho  probable 
limit  of  detaction  for  Kt5KX  vaa  about  10  ng/L. 
Thia  intorim  guidollno  lavol,  am  vail  ao  tho  background 
information  on  tho  contaminant,  vaa  supplied  to  tho  ModiemX 
officer  of  Boalth  and  uaod  am  tho  basis  for  action.  Xt  mhould 
bo  notod  that  tho  final  dociaion  regarding  tho  aafaty  of  a 
vatar  aupply  for  consumption  lioa  vith  tho  Medical  Off  ioor 
of  Boalth. 

In  davoloping  intorim  guldalinaa,  it  ia  not  possible  to  carry 
out  a  full  and  dotailad  hoalth  asssssasnt  (  including  a 
critical  raviev  of  tha  data  uaad  by  tho  US  ZPA  in  deriving 
thalr  publiahad  erltaria  valua  )  baeauaa  of  tho  urgency  of 
rasponee  ragulrod  in  an  emergency  aituation.  Further,  tha 
Mlniatry  of  tho  Znvironmant  dooa  not  have  tho  staff  vith 
Kadical/Tomleologlcal  ompartiu,  ablo  to  carry  out  themo 
critical  aaaoaamonta.  Hovaver,  an  immediate  requett  vaa 
made  to  Health  and  Valfare  Canada  for  eueh  an  maaesmment, 
laadlng  to  tha  reecomandation  of  a  guidance  value  to  be  umed 
for  HDHA  in  drinking  vatar.  This  reguemt  remulted  in  tha 
raaponma  which  you  attached  to  your  latter  (  letter  from  Dr. 
ft.  Tobin,  dated  November  if  1MB  ). 

Pol loving  receipt  of  Health  and  welfare  Canada' •  raeponme, 
a  request  for  a  datailad  ho  1th  aaaaseaent  vaa  made  of  the 
Health  Studies  Service  of  the  Policy  and  Regulation*  Branch 
of  the  Ontario  Kiniatry  of  Labour  (UBS  ) .  HSB  did  not 
indicate,  during  the  courae  of  their  aaaaaament,  any 
dlaagreement  vith  the  uae  of  the  racoa&endad  interim 
guideline  level. 
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I  truat  that  thi*^  lnf orwtien  ii  auffici.nt  for  yov| 
purpoiaa* 

fours  faithfully, 


ann  X.  Vajdic 
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APPENDIX  "K" 


NDMA  sampling  and  analysis  protocols 

•  Instrumental  analysis  of  N-Nitrosodimethylamine  (NDMA) 

•  N-Nitrosodimethylamine  Field  Sampling  Protocol 


January  22,  1990 
Instrumental  analysis  of  N-nitrosodimethylamine  (NDMA) : 


I 
I 
I 
I 

II 

The  sample  extracts  are  analyzed  by  gas  chromatography/hiqh 
JUS  ?    „  n*aZJ Pectr°metry  (GC/HRMS).    HRMS  is  an  accepted    ||[ 
technique  for  differentiating  between  the  analyte  of  interest  and    I 
chemical  interferences.    The  United  States  Environmental 
rJ^Sc10"  .ug!nCy  ^US-EPA)  haa  ^aued  Method  1613  which  is  a    „ 
GC/HRMS  method  for  analyzing  chlorinated  dibenzo-p-dioxins  and 
dibenzofurans.   By  performing  single  ion  monitoring  at  a  mass    W 
resolution  of  10,000,  the  dioxins  can  be  differentiated  from 
chemical  interferences  such  as  polychlorinated  biphenyls  (PCB)  .    Ill 
In  the  same  way,  NDMA  can  be  analyzed  and  differentiated  from    I 
chemical  interferences  by  HRMS.   The  exact  masses  for  NDMA  and  a 
common  ester  fragment  are  m/z  74.0480  for  C.HgN.O  and  m/z  74.0366    „, 
fSf  S3*^2      respectively.    On   a   single   quadrupola   mass    I 
spectrometer  which  is  restricted  to  low  resolution  mass    * 
spectrometry  (LRMS) ,  these  masses  are  indistinguishable  from  each 
otner.   The  necessary  mass  resolution  required  to  differentiate    I 
these  masses  is  6,607  (74/74.0480-74.0368).    By  operating  the    ■ 
2i g  „"f°lutlon  mass  spectrometer  at  a  mass  resolution  of  7,000, 
the  NDMA  can  be  differentiated  from  chemical  interferences.   The    III 
HRMS  technique  results  in  values  that  are  more  accurate  than 
those  obtainable  by  LRMS. 

The  isotope  dilution  method  of  analysis  requires  that  a  known    II 
amount  of  an  isotopically-labelled  analogue   (dfi-NDMA)   of  the    ■ 
analyte  (NDMA)  be  added  to  the  matrix  prior  to  sample  extraction, 
cleanup  and  instrumental  analysis.    The  d6-NDMA  has  identical    I 
physical  and  chemical  properties  as  NDMA  in  the  analysis.   The    HI 
results  obtained  by  measuring  the  ratio  of  NDMA  to  dfi-NDMA  are 
automatically  corrected  for  response  factor  (signal  strength)  and    ■ 
nH^Ve7K(eiltra,Ction  e"i<=i«ncy).    Therefore,  the  results     1 
obtained  by  the  isotope  dilution  technique  are  more  accurate  than 
any  other  internal  or  external  standard  method. 

I 

1 

V.Y.  Taguchi,  Ph.D. 

Supervisor  q 

Mass   Spectrometry  Laboratory  jjj 

/NDMA2 

I 
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N-Nl  trojndlnM  hvlamine    Field    Sampling    Protocul 

1  ■  0    Backgr  ound 

Some  results  of  N-Ni I r osudlmet hy lami ne  (NOMA)  sampling  to  date 
have  been  difficult  to  Interpret.  It  Is  therefore  crucial  that 
all  sources  of  error  that  may  arise  in  both  the  field  and 
laboratory  are  minimized.  In  order  to  minimize  all  sampling 
error  sources,  a  consistent  and  technically  valid  approach  Is 
required  to   obtain   a   representative   sample   of   the   water  In 

?1.1 t  tor  NDkI"  'ddltIon'  (ow,nf  t0  lhe  extremely  low  detection 
limit  for  NDMA,  It  Is  very  important  that  all  samplers  follow  the 
following  protocol  exactly  at  all  times. 

2.0  Sampling    Protocol 

2.1  Bot  t  les 

All  samples  shall  be  collected  In  the  standard  MOE  3P  1  L  amber 
glass  bottl«  will,  teflon  lined  caps.  The  bottles  should  be- 
completely  filled  so  that  no  head  space  exists.  Caps  should  be 
lightened  sufficiently  to  prevent  leakage  and  possible 
contamination  by  the  surrounding  air. 

2. :  Taking  the  Sample 

Wherever  possible  the  sample  bottle  should  be  filled  directly  in 
the  section  of  the  stream  with  the  majority  of  flow.  The  bottle 
must  be  immersed  below  the  water  surface  facing  upstream  and 
allowed  to  fill  completely.   Do  not  pre -rinse  the  sample  bottle. 

^MhV!ttl0n  locatl°n  requires  the  use  of  a  container  to 
collect  the   sample,  it   must  be   constructed  of   either  glass  or 

ii?JflJl"  3tfel"  The  contalner  >hould  be  pre-rlnsed  three  times 
with  he  water  representative  of  the  station  to  be  sampled  prior 
to  filling  the  sample  bottle.   Prior  to  the  sampling   survey   the 

Sa!TPi?  ^^et,  Sh°Uld  be  WaShed  in  hot-  soaPy  «ter  followed  a  tap 
and  distilled  water  rinse.  Solvent  rinsing  of  the  bucket  is  not 
necessary . 

If  using  a  sample  bucket,  the  order  of  sampling  should  be  such 
!  flefner  stations  are  sampled  before  those  In  which  NDMA 
contamination  may  be  suspect cd .  For  example,  upstream  control 
stations  must  be  sampled  before  downstream  waters  and  sewage 
treatment  plant  effluents.  Sewage  treatment  plant  effluents  are 
samp  ed  before  influents.  If  possible,  dedicate  specific 
sampling  buckets  for  "clean"  (stream)  and  "dirty"  (STP)  samples. 

Where  possible,  composite  samples  should  be  collected  by 
transferring  individual  subsamples  (collected  with  a  glass  or 
stainless  steel  container  to  the  same  bottle  that  will  be 
submitted  to  the  laboratory.  For  example,  a  8-hour  composite 
sample  should   be  comprised   of  eight   (assuming  hourly  sampling) 


sub    samples    of    125   ml    each.       The    last    sub    sample    should    then    fill 
the    1    liter    sample    bottle. 


R.    Vlckers 


I 
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2.3    Sample    Preservation 

All      samples      bottles      must       be       Immediately      refrigerated      at       4     I 
degrees    C.    In   a    darkened    container    (cooler,     fridge).       Exposure    to 
light    nwy   cause   deterioration    of    NOMA. 

I 
I 


Samples      should      be      transported      to      the    lab   as    soon   as    possible 
(within    :4   hours) . 

2.  4    Trip   Blanks 

In    order    to      establish       field      QA/QC,       It      will      be      necessary    to       I 
Include    "trip      blanks"    In    the    Initial    surveys.      Trip   blanks    are    1 
L.    amber    glass    sample    buttles    filled    with   distilled      or    tap    water 
In    which      NOMA    has      not    been    previously    detected.       Tin.    purpose    of      lit 
the    trip   blanks    Is      to    expose      the    pristine      water    to      all    of    the      1 
same    conditions      as    the      bottles    containing    the    sample.       The    trip 
blank    bottles    are    to   be    carried    in    the    cooler    and      simply    exposed      ■ 
to      the        ambient      air         during      the        sampling      procedure      at      a        1 
predetermined    sampling    location.       The    trip      blank    is    subsequently 
returned      to      the      laboratory      in      the      cooler    for    VDMA   analysis 
Should    the   analysis    of       the    initial       trip   blank      samples    Indicate      I 
that    no   significant    change*    have    occurred,     the    use    of    trip    blanks      ■ 
In    further    surveys    may    be    discontinued. 

2.5    General    Precautions 

There    are    a    number    of    precautions    of    which    the    sampler       should    be 

aware:  I 

a)  All  contact  of  sample  water  with  any  rubber  compounds  should 
avoided  (includes  gloves,  rubber  stoppers,  etc.).   Gloves       II 
manufactured  from   PVC,  cotton,  and  leather  are  | 
acceptable  substitutes  for  hand  protection.   A\oid  any 
contact  with  the  inner  portion  of  the  sample  bottle  and  cap. 

b)  Do  not  allow  the  sample  bottle  to  contact  the  stream  bottom 
or  sides  of  a  flow  conduit  (pipe,  outfall,  wet  well  etc.). 

c)  No  smoking  during  sampling.   In  addition,  ensure  that 
sampling  takes   place  upwind  of  any  obvious  sources  of 
combustion  (e.g.  car  exhaust,  power  ice  augers  etc.). 


1 

I 
I 

d)   Ensure  that  a  consistent  bottle  labelling  protocol  is 

followed.    Label  the  bottle  on  site  or  double  check  the        m 
sampling  location  of  a  prelabelled  bottle.  I. 


I 
I 
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APPENDIX  "L" 


Excerpts  from: 


Morrison-Beatty  Ltd. 

Report  on  a  Preliminary  D-NAPL  Investigation  Former 
Operating  Pond  Area,  Uniroyal  Chemical,  Elmira, 
October,  1989 
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REPORT  ON 

A  PRELIMINARY  D-NAPL  INVESTIGATION 

FORMER  OPERATING  POND  AREA 

UNIROYAL  CHEMICAL,  ELMIRA 
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OCTOBER,  1989 
PROJECT  NO.  225-893 


D.R.  DUNCAN,  C.E.T. 
B.W.  BEATTY,  P.Eng. 
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4.0    RECOMMENDED  D-NAPL  INVESTIGATION 
4.1    Purpose  and  Scope 

The  following  program  is  recommended  to  evaluate  the  occurrence  and 
significance  of  D-NAPL's  under  the  former  operating  ponds,  to  determine  the  need 
for  remedial  work,  and  to  develop  a  remedial  program  if  necessary.  The  assessment 
will  include  the  extent  of  D-NAPL's  in  both  the  water  table  aquifer  and  in  the  upper 
portion  of  the  underlying  till,  estimates  of  D-NAPL  quantities,  and  chemical 
characterization. 

It  should  be  noted  that  this  D-NAPL  investigation  is  separate  from  a  post- 
remedial  groundwater  monitoring  program  following  the  pond  clean  out.    However,    I 
some  of  the  wells  to  be  installed  for  this  investigation  may  be  useful  for  monitoring. 

The  D-NAPL  investigation  will  focus  on  the  area  where  D-NAPL's  are  most 
likely  to  occur,  that  is  under  RPW  5  and  part  of  RPW  6.  As  such,  the  subsurface 
investigation  will  be  carried  out  over  the  entire  area  of  those  two  ponds,  the 
surrounding  berms,  and  the  northern  edge  of  pond  RPW  7. 

At  present,  all  of  these  ponds  are  backfilled  to  ground  surface.  This  is 
advantageous  in  terms  of  a  test  drilling  program.  The  backfilled  ponds  provide  a 
stable  platform  for  drilling  which  should  optimize  geologic  sampling  and  well 
installation. 


4.2    Test  Drilling 

About  12  testholes  will  be  drilled  on  a  grid.  Grid  spacing  will  be  about  25  m. 
The  holes  will  be  drilled  using  hollow-stemmed  augers  to  allow  collection  of 
splitspoon  samples  from  the  ground  surface  to  about  0.5  m  into  the  underlying  till, 
Splitspoon  samples  of  the  till  will  be  examined  to  assess  D-NAPL  penetration  into 
the  till.  When  test  drilling  is  complete,  the  holes  will  be  plugged  to  about  0.15  ra 
below  the  upper  surface  of  the  till. 
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I  I 

In  each  testhole,  a  monitoring  well  will  be  installed.  This  will  be  socketed  about  § 

0.15  m  into  the  till  to  provide  a  sump  for  the  accumulation  of  D-NAPL's  if  present. 
A  screen  will  be  installed  across  the  lower  half  of  the  water  table  aquifer.  A 
continuous  slot  screen  will  be  used  which  will  be  set  into  a  sand  pack.  The  primary 
purpose  of  the  well  will  be  to  collect  D-NAPL  samples.  In  addition,  the  well  will  be 
used  to  monitor  water  levels  and  to  collect  groundwater  samples. 

J  The  wells  will  be  developed  by  bailing  and  low-rate  pumping  to  maximize 

hydraulic  efficiency.  During  the  development,  liquid  samples  will  be  accumulated 
from  each  well.   These  will  be  examined  for  the  occurrence  of  separate  phases. 

i 

In  addition  to  the  12  proposed  testholes,  monitoring  and  extraction  wells 
installed  for  the  CH2M  Hill  project  will  be  assessed  to  see  if  these  will  provide  useful 
additional  data  for  the  D-NAPL  investigation. 

Geodetic  elevations  will  be  determined  for  each  well  (measuring  point  and 
ground  surface  elevations).  This  will  permit  topographic  mapping  of  the  aquitard 
surface  as  well  as  determining  direction  of  groundwater  flow. 


4J    Testing  and  Analysis 

4J.1    Hydraulic  Testing 

Slug  tests  will  be  performed  on  each  well  to  determine  the  hydraulic  conductivity 
of  the  water  table  aquifer  in  this  area.  In  addition,  in  wells  where  D-NAPL's  have 
been  identified,  pumpout/recovery  tests  will  be  performed  to  assess  the  rate  of 
product  accumulation.  This  will  provide  a  means  of  assessing  the  extent  of 
contamination  as  well  as  information  on  the  hydraulic  behaviour  of  D-NAPL's  in 
this  formation. 


J 

1 

1 
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4J.2    Laboratory  Analyses 


Samples  of  D-NAPL's  collected  from  the  test  wells  will  be  submitted  to 
Ururoyai's  Guelph  laboratory  for  characterization. 


44    Program  Modifications 

The  results  of  this  program  may  show  the  need  for  additional  test  drilling.  This 
could  include  infilling  within  the  grid  or  drilling  outside  of  the  initial  grid  to  confirm 
the  horizontal  extent  of  D-NAPL's. 


4.5    Reporting 

A  progress  report  on  the  initial  results  of  the  study  will  be  completed  within 
about  one  month  after  the  completion  of  the  drilling  program.  A  final  report, 
including  laboratory  results  and  a  discussion  of  remedial  measures  will  be  prepared 
within  six  months  of  the  completion  of  drilling. 


4.6    Remedial  Options 

If  D-NAPL  occurrence  is  found  to  be  significant  in  terms  of  a  potential  threat 
to  groundwater  quality,  a  remedial  program  will  be  developed.  At  present,  we  feel 
it  is  premature  to  draw  any  conclusions  about  what  may  be  appropriate  remedial 
measures.    However,  those  that  should  be  considered  include: 

1.      Product  removal  by  collector  wells  or  horizontal  drains. 

1     Control  of  soluble-phase  contaminant  movement  by  means  of  wells  or 
drains. 

3.  Excavation  of  contaminated  materials. 

4.  In  situ  treatment  methods. 
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